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cruleoo(TO)«se^l(c4 a^(gnrul(20ofro)S)m> croc^^ajoaDaocoTl gDfuxose 
oolscxi rroJ]a>©l^\©l8«e® ®<s>©f^)cGH& ao0o &Y&0JO {^csxsiscea ^ga) 
Q^cnnsoaaa>6>ajis> (Siooonro©!^ ai©crog)(o>6>orn g><o>lrr3 £a<tnlccJ3ca> 
aioaflyaockcro. 8785 _cg6 (oQ, ojuI- 684_<e6) ©r^smtsg^o 

aj©aon©coarr^<mo4£0(3^ ©f&a^aocaJl cnsojlci ojcrog) 0 . ©Td^los 
qocy $(/>0^c/?©rr>l<a>aJ0©go0J3aj3c^ CT§)<ges3^o<^©s>s (St^a^es^oo; 
<^cnxi(2i3CQn«Bcnd fDaitas </)sfnl(aia(xnQ^<a»Ooo9aQ&iogQio. <sr$) 

d^esoi a© a«a»©^co;(T>06>6rr>cn3o <3i§)cg{esa& o^crost^tocrolg-} (sro 
c§a0<ma>k)tt6o cro3caffi3<8& cooaacuca^acTOo (TU3CJU3©srnceaod9S § 
gjjjaaoo® (BT^(^3cy(tnro<Dta)l©6 <m$a£/§s°)oQ;o ^qctxdo q^aiaao aQjtffljTl 
ay<rolcoo«s6 aifiljy a© saH<ffiQar>oao ao^aoeaa 0 (TOs^^onao ojej (STd 
«l®eOKt3i3ffio <BTd^^j3C0;G)aJ§1^6n§ O . |D<3 (5rde1|y3CQJ(tn»1a© 0 £_<JClJ 3(C6 
smaiAaoojn €)<tnslo4id>^Q6n| 0 . c^^es^cararrotanAo </}srnlfcr>a_i38 
<ORDl«aicq|o c/fl<a^«flb 00408 oq^o ^yocoec^goAOTBOo «ff!§rjjj8ao 
+*\ acnoasacmoDo ^aamn^ocros)^ ©©slcmoocn 
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©ajS<3ra>Wo6na 0 Qq)ff<ml<nflgsg©(roc^ A06ro3a4cro<3>36n®°. <st^(^s 

^ ^cc;ans)ls>ai&o (^06^3<s)0<ea0(X)3©©g^3ai«Bo <$A©«£loo>©oAore. ao0 
(BT^^SS^a^eOQgJflftjOOCDOCQ; <8A£§^<6 CO^aiA6ygfl\)3ac^3gflQ-l3 
, §° 5 SY£>cg<3S6)a&o «cv2>®ac©©m)^ool <c mogA82CoaJ8833m’’ aQ) 
are <3©6Ti6)^sm?)gg£<g)o (C2)«(3o<Q>aoAcm. m og a aJ a miloa 0 csyq> 
a-i°oo)oqj6)S ^°^^cnlo^sn\jg (Apte’s Sanskrit Diction ary )ojI©6 
^o^oo{ml(fficina5)3o^(5 ^agjoDosno 0 (StdcaiDo ©A3§(5ia>l^gggr\ |d 
|^AO(D o G>(® <S A ©gfkc> COO© 60)003° madfl51d0$a)3a& «DSoCD(C6agCD 

£09 0QDoadS3cua6 a{J). ruil. 4 7 6_<s4 ejcola^mcojo agj.cuA 4 99_<c6 
© 0 CLQAD(DCYc) (SAai&io 23 ojcc;nry 2i30o ^ocaaocoTlczBCiT) A3&J <qraP 
^<ges^cn?col2ia|{tj>l coscrnmoqjo mcTuail c&uaooaTIcuo ©(tnifl 
srattolafldMare. cc 021033 ^J6£^3cooo oxia^l^arao c^(3?l(3)3{]f^0Q)o&i cqjio 
OJ0838 0 ^JOjIaO QjloC®<3)l©6)^On^<88aO 2l2l 8J 021(8003(3)) C0)3 8^ a® 
ore ^900x1 A3(Do6(3)S)oro A0&i^ca>3aJ38m)1(s6 <3)6>«io ao£J6)©hd 
a^^j1o_n^jl^gg@ scooasA. 


. ®)&(^(§s^<^rnneooac)fl^ A3£ioa©<s©3$u)CD co^ 

co(3)a0o aso§ ^S60BlcQj(3^aooejo6m>° ($ai ^cYjjaajljyaaJOoai a^j. 
rail. 684 -©6 Q^tmosng 0 g>«b ©6n§ a^oooeni Ailsnnaiaa-joOo aJ© 
oil (0)(/> 60)1 <3>o o3SQjDaioao1sa2;ocsyg 0 * aJ©ail(3)aJ(20(3)lcqj6)S col 
aboma^ 0 m§ms)srr)cnd <pfl (fffo) ajQcQiQjoa& cTOOCJo)<j9«orDls>|^89najo 
<S% aaoaado e>® «A®^oo;(T)3cnri(Dl«3»srno agjY^aoldraaiocri m(5)l 
003° £Da03o «A©fi(OK&l«56 2002 ££ <£-) aJ3©o(3)S)CO) acoiWoQO) A3© 

srn&oAorra. <|)(^)®qcqH Aoaicol|pr^c^o ©ajoc^aioai <a><a® <s©suaOo 

|Q6)gj aI&Jo <E^3(^gg0^n^aJ3©3ai3©aJ3©oc/5(3)O2i3©3C3Qj ajej a_i 
6rrujl(3>cu<8©6mja2io(CBo «A©^«xota> (ST3a^cunr\n^§©6riscn3^(3ncrD 0 
(St3cu(ffi6)S ja il&i <§)(0)1 a%o mcu©©^o6ma\jiljyg£ a-iai ©aQofl 
ogj 6013^0 orooca^soB^ocoH ool^oo36n§°. cc oaojy)s>QJoo aJarro)«B 
a ej mils ) 060 ail (3)36) ai are ^tuIsocoog®, ajOcflyAo©ai aQ)OT) <saj 


©l<o6 (3YDolcQJ6)a^^oro 5 qjocbojIgqjo aJO^A ajslgj©cqi©s 20aD0(EH2y 
mTicra ®aog@(3)oo3a^(ma^cro (3) aiaggigtg) <§§(3)l©lcqjG . c «fl«aj oj© 
i c^©(^ocQ)’<3n»l©aio (geJAarfosajooo aro6g2g/}32 ©ocuaia&o 2aoWi 

caocoejo cocq^( 3)1©1 5 <g)<e®6nilag<i m^(3)g_jl£3±J3©^l gjSfiaalcqt^ai 
<ffio aoqo «^3(3)lgg3^QJtjDixJ3©lA^6)S 8t&ity03<D5CUci£{Zl0CV698do 
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<&2 QLi306OB^OCQn CQJODggrflaTlA^OCfiJl «A(0^o A3&J«m)3^o sfl 

ail jyl©l®8C00 ai©o A m 3 . 

(STdCO) 6 )m> a ® 00 0^0 aJ®lafcj©l. 0 Lj <X60rl(3)aJ{20(3)loQ;3CC^ 
^_joV( 3) aJ©aol(3)(mzDlejo Ao&iocroomiltci nro°6uejl(3)60BOo Asoiggs 
«Jb 1. <3)(S6a_Qej 21300)1 Qgjsmkfco aQ)Cm a^(3)OOa_iaO{3)l COSailssi ai 
ore. a^AGBc/Oo G»©5Yt5ra^Q6)A3|jo a^GCmoOo C06YT)1 <3)aJ £0 (3)1 cq!1(156 
200 060)3 Oo ai(ffi«m)sngl ajGB 6 ) 2 are° (St^jajo^amod ( 0 ) 6 )oro \o_jaiajl 
sn§°* @ggsm}(V>o COS ail (36 QJCTD@ 0 cc C03(8A (Qfl a3^ jiloo J il (2 (ZD 

<g)< 0 )o” aQ)cro ojo«Aj)o mo3(ro©ljy° ooaosi^o 1353-.od° ag). axil. 
1430-056 <51(^)6)603003 Orul(iX)20Acn3. aQ). ruil. 684-054 COS oil (C4 
aicro aj©aoloj)(tmj)lo54 ooo^QoQ Jo qJWaOo aso| ^ssmflgo ail 
fforocxyo o>ore © 60 ^ o^ooosr^^sl A9lsim)05)loz) (sc©aa4206n3° gggsrnl 

(3)0 COS oil to4 Ol .TO 6)0)003° ^(D)lo56colo03o C^JcShtJ) 23 A 003603(2 gjO. g 

g^6rol(a)Am)oaioocy ois<so^il aJ(o$2oQj©cr4coai^(ml©l aj©(j2aD_j 

©3ojo(^( 6 — <BT^)&jm)(4 (2)oaceao©o3o eilejo 

ai«^l<fi«o aoQ Q_i&) 6) ^ ^ ail a 0cYix s^3 Co d^o c^josu^ocoeocDo 

og)tfnyfl^Bg (8Y^)^23Aore. £ 2 < 8 §aoo 55 6)A3 ^ja*3&jo col^ocoalciy 

5) S (l§3©(a)gJ<PCGj6)S) <75)1© m) a!so 036) A36)T| COc^0Col© 5 | cQfilSOlo CO 

Smilcc)(il6)cr4o cuB&jaocoil^osro 0 3ggsrol(a)o ^.smooasvt^ore oilocja 
a\XJCQ)0Cg^20CQ) ft6)6)©(5)la^o g2003o OJO©(DO)le T J60§ 0 . ^JCTVftJ) g 

gg6rol(0)A©te)3a^ 2302g^j more cx6rol(^aJ(2O(0)lcil(e6 6 )oj)oqa^ 

6 ) 603 ore o mai6)Q2) CO^LOOAOaio (3)1 (8 (8(50)60305)36)600(030 ^.(04(2^jDail 

OJ©<82C©J©3iU3C^KS6)S (TO^m) OjOTj SEjl Oil 4^1 03 CTD QJ 

©©ore° cTUaajoqo c/3so^ca6>6)Qj§lgs^ ©sng aala_)nil«©326rr)lA^6)S 
<8 qJ(BaOo fQcutas IoJ^^JAo ^T^OaKSCOOCgJaOAore. cc O^©)COC^)aD 
<8cru32crva5)3 ©.ajlmoaos A©6fnaJ@o<2(n)<6an5aai3” ag)coil60B6)co 
C A©6TOaJ @O<0n^0Qj©S ^$60) <0)36)01 are \ynrul(20CO3CO aggacoojyo 
«3(0)l©la_J05o c ttf)(8aj QJ©(^©CgJ3C(2)’m3l6>a4o 82 CO oil <0)36)01 003 Qab 
ory ajlajlojj crugB2g)3223CJUoia?)o ©T^Acre (grg) ©so| aocoja^cenil 
ADo. A©6O0aj£O(oilc£^6)S A<0r0)3O^° (0aDSO3(TOoSmcruilcQ)3CQ) 
Q-i33crm>l©4 CTUS6086)^ g<fl«6)A360| 0 ^ col ©Icaai 60 ) 06 ) A 360^° j C©©1 
• 6 ) 0 -^^ srg) ajQa 3 gfo 2a^60B6)5i Col2§C©l^jl© , la3 CtO@o <S0L!6mJ3(8©0aO3 
2aO«s4(gQcCLQ608gj5)S A (3)0)301300) 23 CJUqjo 6 aJ©aol(3)(TUS63B©^ 
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o^©^am€mftj3aiOTr3^(aocQn G>gra> cooodwctD^o c roma cnsoJlejldBcm 
</5StT^rtnajSO(0>lcx^^ ^(^c£^2sOOq 7|(C0CT(T) rgJ0ejl(^j6OT3Q^ o^tDCT^aTl 
^ocoTI(CBorra5)QLicrra ojIocIq^) oJO(Ba^6mftr>acx271§lg^(Xg_j3. gD«) (2 oujqjcy6 
<TOcU(^^(m(S^5rnlc9bc>o c$(E<suco ojfolculaooDQfmti) cryc9^^gj§fmzj)l 
tQ) (ffT^igjJSXOTO) (2 ^(D^fl <£1(3003 (SY^LQqjD (8t&)8j©ajT5) (§3<D(U?)a2KB CTO <8tQ) 

Gcmcnao §d<d c/?srnl(WQjl3jocry0o ajoc/euooy<i Aengojlsl^jr^ocon 
^^aoo)1<flacrDg| 0 Q>cnd <D6n§ a^ooosrelcra Qvttoaao ao@aos)srrKr»3o 
dfesl gQOilsiS m^elaDODo^f^o <8<06U«Q-J§(OT3>ls)c95i0ggS>§. 


^yrr^ro) Q-i©<B(2iooj©o^ijO(g(ffis)S g^srnl^aj (30(0)1 oosqj1(o6qj 
OD 36>QJ89riejo (513(0)1013 Gc0>©^S)£aOgc99o (rO(yO\)G32j(3>2)OCaJ (SY^CW^^jo 
ej racing 6) gjcrrd° g_<Da£)<&aQAOcxb <sracuce>ot©q6nf. «i®ej<gg<6 go 

< 2 < 8 aos)(D 3 <pls)<a> ®</Doi io ^Qoziceaod e>(CB (rul(30orro)o ogjanrxBoJosi&j «d 
cndo (^gQflYteoolceaOoaQ 0 ( 6 Y£) o-i^co; Qj(Dacno)nr>Tli 3 oocro)Q(cno)ftrr^ 

ailsl^j Qj(fficm 6 n 2 <sgjo. <si§) trunlaiW 3 (SYactDcxota) <&m a£) 
OC)OCQn(ffiOfT)1(olce(S>Oo! ^(0)©^90(2lc96»0(?B€>S 2J0£gd56^oJ|cflKa)J(?£230 (Sic) 

gpstaxaxBcro ttQ)cYrooeno 0 ^(oTIcio (Saogocucna ^aj^l&joajcnol^ a gj. 
<ufl. 1430_fftf> oosajlcoJ qjctd ^oroexma) g^sn^(W(on^( 5 i(CT 3 )«cinfD 
cr^S60B^l(aJ oo^oD(m<a»Do «d»06nocrras)6neorr3o c&oeJoascYyaoo £3^ aj( 3 o 
<mla^o <u©1^(ol(8fl0®6ns <a>o&Jo (srora^^fzlj^jsiQjonoo ®<&(D«i(aT 3 )is)ej 
«^ 0 (aTlggo(T^ajlaoo©Qa 2 JO(i 6)<^<&<&G6vn ^jao (TOel^ocasioj^Acsyo 
^(tn^g^srnoaiLDo ajpIc^oqjIcjuo cuan^alc&acqjo fi)jDj(gojcEBafr) *d<&qo 
a®* aol. 684 -(c 6 cn sg_jl(o 6 qjoto <sr® ajspsiaiai ajfcaolaj) 
qjso( 5)1 cro_fl<a>o<^ 2 sos) 6 mcm <9 >(cb<tj)1 ojIsp^ ($ggrTfa>«JBgfl<B 6 a| 
&Q!QiWGdo (ST®03q^ 1^ CQJOffiBOfDaxtBfiis amna^rl/ang^cpjfflanl^ftj 
ojo «q^ 6 tb 9 ! QJ6^oocoQ^a^ia>«n3^1<oi QJcaoljoifiRrolejo gcSsH 
ajo ocu<soj[ 6 )o ^ 9 aocr^s 6 OT 3 ^o oJcd>.Q^<d>£Ao aoqo AosrnlaQcrDfljilejo 
coffrn^( 0 )aJooan^O(aiDl<& 6 >^ siojqqoj) <D 6 n§ aisplaso cds<oib )1 enjOjil 
fiO§lajl<a«ono(a)lejo oQ) 0 < 2 <bi 5 )o&o &yn^(ty®G)6vsccR>m oroo coojiI cq/o 
oruajkc/oaMo jajlarocYDla^taod&cna. 


t<ycT^<u) g^€fn\mgccLCo aQo§n©ai€)© <a>6n§aH 
§lcnJl§ls)gj<na^@ ®ojQcno^cPAaocdTl©laQor»3. ojaaffl, ©iR?umk>aio 
oj©log©l^ Q-KailgJ oo^c6« an§lcon§6ng°. csYZxoJoem) 0 cc <a)Qg> 
(tvo^odo” a®cro scu<Dl(e6 orv^nrolepaaQ© ^oclgo. oiggxrco^ 
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00 ^( 010 ) 004 °, g^srnlfw^^acul^aio g><cb a a croon 8o<S(2)oa©rr6<r> 
oi^lrolo^s c/olo^aao (S^ssloai eo^Artrimafflaicns culau^cia 
aooai <SA£f^<i CD^A6minrooaaio«1aj3§mncm<HJO c e 3 (r»a. 
craldaWW) oTi^o cdI^dI^ <g>©n>°cY3o” a®cro AmWav©! 
^ a®, aul. 1500_o<Z)D5n3lcrn§(OTnofflsrr)cm c9,06nacrra. S's ffl)Q 3 )CTUo 
©oDaosna 0 “cpj.WI Sanaa” <^)cm ^^©) 0 noom)l«>(rio fi^coofflo. 
OTiQginrvo^QflOTronffii (gjOTlojosl^ag ojIaaKaasB^ss^o 
^sscqjo oxtmoci^aroraalejgg a^wUcb ma^ae c^^so^M 
«9,asmoo. ®(^3gwsm1(m(sra))<rrao (SraOTlorBajcqja^TOaaQj, rrusasc^cri 
sm 1 ( 0 )©ro) 1 nfBo maivyo (gr^ajc^aara S 3 co«jb^(Sscq;o 

avcula^roo aoJcuosl^A a®orr)g ay^lsa^^s a® ^ 

®«J>jA<SKm30S A 5173=35)0,35130. <C SC(J» (JC/OOSaJLCKTUDaj^^s” Q^JCrtO Si 

ejlalcniroolioi ^<i®. rail. 1639 _a 56 j cpj^leo aa a®^®! (giaajmjaaoi 
Qjl^jRnoaS *3073073. “jms&sul cqj^lsaoaaa oal^sm (gajoaa 
(TODn\)oasP6i®cr3”_S(^3sl «^o*oaAosr>j cpicMDlgonaao^rcrwaai- 
< lga)Qiaa«sro)oi , a®acm3® ^aoasroroaasmrra s>flJ>alc^o 73 sn| 0 . 
^QjaoiasmoruTOwacri — (^Qiaa<m3Jai73a!4,(07lffll_Q® s ct30|a.3fflcna 
sjsrroecxno Q®gP Sf^^aocroasismscmo ayca^ssniBaSo araolc^ajoai 
ovocol^jl| 1 ^. a® ora ai®l*lejo ; fiT^ajgrajii 030 ®rro)(! 5 is 7 Qj§ «cu 
0<J«583^” Q®cr 73 gggjjsxorao &Ooica,osm° ^«§aDS)ao 73 fijici^aa 
Qjoorul*Cto go o73o oj©03j®cffi3 qjloojovl^o OJOSOTrtgo aj®073«sns 
oi3§§ mjocofljil SojIsjs (g-joryocujaoAma. oJoou^ac^iOTiascajl aolej 
ooIots aifflcro «% aaQ^logjo SAcueao rt57§gl* a a®)oro=e5i(a)o©sm 
013 ®® 0lT ®™l^J. S^«”^®>QS;nruo(2)QD3a'l£e®<ai3©srnaio2)3raas 

OJ^©B»l<aS«Q-i§ SQ<2 CS^e3<rolsanl33 C/3l^ajlaaiocjyo g.<s6Q_J©T3)l (S7Q) 

0oa©a»l(Z36an»©oQ3CQ;3cijooDosrnisg^3 fflraoul<9,o m^ocao. 


ati^socaiwhsi ^lajoelmcaow aalnaic Wo (5)®6*(afe.3ajl 
ftoio avjaaaagjoTao (e-joa)38CD(cr) ©)Q2)ov)o0QD«n®loa a 9 ) 

s>£§aarm aiffiT3)l*«om©(a)o73o ^oi rrynjlojljyl^sms^a. Q®ct»3©d 
<5aiS) ° ^ ^aajmlA^ao^scB^as (rosmejlejo ©cnu7Ao©oi <m 

*367307360!°. a 6 anv° wajsaiasmajAOTo^ 

§S o<u9«^ j &S) ^ m ©oMaejc rolcfi (Madras Government 
Oriental manuscripts Library-®)) {< W6rrol(wa^«9tm1aoQai” ^ 

* H 
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GNTfiOGB (Tuon^(t«^ciQX>^ 6 )en 8 cn 3 o Qjlasncwnro&ajo aoooaaacYUoOo 
^(©s&lajo aom aoo<©ls>a&o <©^®aroaism©acnao cry<fl^g<ea 3 ca> 
&<m aoDocri (TOeliojaco; 6 )Qj§l§ 6 n§ 0 . “^loao^aA© 5 )’’ a£)cm eflfijo 

aj(t^c^o<sujoa)( 3 Trol 6 >cY 6 o <&©*© 004° ({STBspskdo ( 0)0000004°) c£^c 9 ^eo 
nai3<j£cmo<a>3©CYi<©©mc!^ a$)crra soj&jaoaJ ©Y§)(ffio cn>oc©co!l 

j^(2QJOa3ioQj1cuo (TO0^ arooc^Qja^aofcoay nroogcgjo ©sn§ (g)am 
6obOoc mo ot>(2£d1(o6 ojI&j cmjQ&i 608 ^l(c 6 a>O 5 ms)Qj^cn 06 n§ o . ga^oa© 
amias o>( © ©sag cuafl fDaltas £. 30 ©!^ a»osml<a®Do. ^Woc^aA 
©loo>k>&i Ci <e>LDo a n jciQ©0 ^^^culaajanruos^ 3 ao©®smoD ejgja^) 
Qj(Dl«cu©onrvar)(©jo (8TSor^cTVoor^ > o(E©smoaJog)®(©j <a>@ 

(©oaj§cai©{0cLj^oCT^o©cru(Bca^o cr/ 3 airt») ca_}LC>ao crfl{gcu«rrf)cnjo^ 
aQ)cno so co 040 co^<0io)]fioa33cari^&j a oQ)60Blff)cr)* ail 5)000 goaitas ail 
gotdq^o ailscroccyo 2 ?}<Z(vm algcgKDooiftft Ojla 3 j 2 jcruo 6 ^«)*a>osn| ao©l 
aoaiOTB 5 >^ avooc^©l^l<ola«onog aJ©lu 51 <Bca>a§° ®©§gtgcuon^ 5 
G>§o 9 ® 6 >an» rruocr^ooo $>_qj^o© 6 3 agjcno caj^o©©®©) 6)jxiog_jor». cz 
qjIos |£©jyogjloct; avo(T\£3©o©>ff>crr> a^ca^cBzso ®rd£}«ca>a agjooa co 
$S CYol@Qjl«ce^6Y^aj@°’’ a®cno <§000040 ao_jo€>aijy ajooayl^ $000 
&#<&>. faflnTtaao A^yletwg ( 8 or)ad 9 «fi 0 bcx 2 JO«ffm 8 fel«s 6 ajlattcas)©©) avo«Di 
oroJl^ps«©«J)o^o c^ce^ 3 )leooa 30 cfearfoaojlrre (TOJa^oiTOslaocnldWaiooi 
aj^6)©6)CQiOorraal5>|^cn3 ajoGoasnslaiciBQ. aQjcnoo <06 cqjatfjJlsoaiio 
<d>^oajl6)cnffia^o6)£icqji^ g><cb ouemjulctoai ggcg-jt&o©© cc crocyaol 
saicnumaocofo^ afl)cno<go ail CYrocriloQ; 21000^. oqj 

cevmlsoaaiQQn^ej cula±KOJ« 5 t 3 ^s>S ^.aJaJrcToil <SA©a(ma)l€)fiJ «)«j«)<ml 
a 351 *a»a»§osai 60 B^l(Z 56 (tg xic(gfijaoc^o cu©nrij©acT\ii£Oa 3 Qqjo ag)cooo«6 
aoocDoailcuaoc^o &^scar\(®om<& 3 <xP\ culajoilg^oai ajl$© 3 cualgy* 
©Qc^seQsarao^o aaoQG£aG®rc>o§o ^ja»o©«e8«an©o§o ^sl<dilscrrol 
cascm c©(c 6 nr\)o 5 aiocun<a»^oa^ 0 layc 9 >DodW o &©©©<& @0^040 ctoj 
^ jcmcq^o aiccB^gaiOoi cc^c 9 Y^soc^aA(©©oa 4 cQJCOriLflSc&c^o ailoool 
^(©oloealscmlcaBcmg ojejgDo oruos©lces»^o crvo«c©oa 51 ^ g^ocuJ 5 ) 
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( 0 >l<T»d o g.aJoa^ 6 ) 2 icnd < 2 aJ(i. oo ^ aJ a ot^tudo^ © 10^^256 aQ) 

0 ^smA3©<ma)loro croc®^j H£j| (ranom.^^ tso0coAai3^(son 
oaiaSa^ ^^ryoor^Turionro^m)^ aQcrroDaj^^oQ^^osnfg 
ernl ^(WscoTl. go 60 B G) co ^^rn«d>3©rora)l^aio (ST^^oruDoco3<sia>3S^£S 

QJG)00€>«d«S»36nS S^GToliy 0 (SO^^^OftO cmCDCO^g <83050© GKUOi'g^ 
^9r^3CT^a\iQ3COCTVos^G)cc,-. a^onoo^ ^«r^j©T3)^nfio (SOor^araco 
cnsxam ^ 5 YOA 3 ©oai 03 ar> 6 o«Cb a®gjOG€><a>3srr$o ^gtoI ^(^ocqT1| oj 

(ffio. (SO(oloS^6rOA3©(0T3)^0(4o CCU 0 OO 0 (03 CTU£iOT>^ OTOo^iycD^O 
ggaro ©6 vSOculso og 'iQj'ruDo co as oacoj 3 ffi^(mlcna?co^© ^srrT|^ajTZJ) 
^014(^6033, fiSvSoo fniD3CO?,oi33i1'i>ej rrocsi^ a>Oo < 6 j 1 ©o] ^orso<xka 
O 0 (BOcutas oruoGU j. o-ilficrr: oito'Gooio £ajorr^(mooco©ra)l 

croaco©© a® Acruoocoo curaaaoQ ghuoS^ ^mAao^^oro). 
cq/o SOGTrPa^^ iDrygnr^o ^ o cr^ ruioo on irroa ^ 040 . ©O 

aa_joCo ^ 5 iOj)S)(OTO) <$tfaia&o ^srol^. <a> 3 cal * 

ajlocm o 

G> 3 J ©3 (TU 03 n 3 «a 3 ^)*>^ TUcSL^iXM S liG^O ^>gTO) D^JoT^ ^> 170^3 
©G>. 4 jT 5 ) fD(y|nroo .STdCftog otidd v)2i38 icaocal^ a©i 2 M 

a^J.mDAla^GUo. «BOxftas SO^jTUQOCOo ©SiSlg d^JOfra 


* ^enyononAxittsoeuJarufio ^fimA:9y ®tc3 oxo 1 
CO^'VU^OLD ^OD A3® fT^} CQ/3 CQ/O OTUCtL^O Q_l 3 9 Qj ® 9 II 
Sfi c ny 3 Ca y 3 * A0 ° ® cfl; 3 0 <TJ)® TC .' 3 W»<OrO)rf aj 83 8 U 3 J \ 

ooajfruaog c/^cnio o> 3 J Q aJ o cy^} o 9^*1 ccEJ «»3a£)<Jcac£ II ('OjQ^crvf ^£)o; «)« 

^9 ^a*-<rufi 3 arinr^c®a©flw ©nj^i^afiSSS.® 

onm. r^oTlas jQary«» 647 i ^«T)A 3 «c»i V 34 » 



[<Hje6K3)V>QSj3 


§§ aftflaiffo Sfusnjj, nruoSi'iAA-i a.*, i 

W, " l « *"»' 1™T’ U ^ ■ 8<ro ’”' 1 ^- 

«>«»■«- «®™ » a w ’ * “‘* s,m ® ro 

“V - «■-»&— T.SX JZ7 ®* oros ® 

*“? *"‘® s '' d •§• es. w,1m« u 1 ™-| ,T7 ““ 

■ —• »-w*,** :z: yj t ■* 

^ ZZ« -**'«*-"*» «^z;zr 

c^ooWagWl-pj^f BMMW> ^ Sra 

p==j ffi ^ffB“ a«nj) 

2 3 4 SCsn^uraHanio w^(ruo- m!no riTs aft* 

6 4 7 I wasjtTMOj.-no aiiBijo, oqj&o-o 01 asm '* 5 ® l0, ®l o <*io 

1 * s »^>«^mio>®. xtBlin * )w J <njajn)# 

las x -=™;^-ooo 

no ^s::rr^ mt 

2 3 4 !&«»»»«• m <as nyo ^ 0 2Ca 1 ^ Q1 " iaA35n|Se5,T,1 ^®‘' 

——JLL. ' 0,< ™y°*>£4 m* gsmjo ^ 

1 4 0 4 ^ 5n t/’n»,i«xasmj»5'5o 

«_ SB*« i) »'XJDn« 1 |. XSB . B<fc „ a 

4 8 4 se«n>,,snBj, x Bo+ “' 

-j4| 

4 9 6 ^®j.xi2*»« Hi2 , mi .' lfiv 

--— -’■■ 6 ®‘^ a ^°™)o> <S Qem4. 3 * 0%) ' J 

2 3 4 Vm+3«t>mo> an 

— _ 7^ ^sn^ orwlofrSo 0 

4 y 7 6 j <Se«n*>a®j« 4 eoism^^ J v 4 

| 4 I 52 ^ 0a fy c )x$£?mAo<t> c 

— L*__ scsfianjAOODa^o 

5 116 <^,^4^, j3 

__2J ^, ) >3 >x ^ A3 ^ 3 ^’ X “ OTA3 ®^^J^ 6)<S6m 

5 13 7 M^sn^-JOogo+^^CTn.;,, «=* [^o®oaoj 0 

: — ul *«*■..« Jiz;.:r';'r,f,r i ” M <«» 

J I 3 9 8 2«5)»xamiiM, “ ‘ cd "* SC 3 ™-*^ Jrao.uocwyn) 


1 4 9 7 6 

1 4 _ 

15 116 

2 J 

15 1 3 7 


[ <5 

ftcroafea^o^oj ^ 

©<sra> ct^AlejaDo. go^e^no 0 aj all so op 040 cru£) 3 'Y>.an<g 3 < > r>ajo aQ) 

ffl0 ©Sni^jAOfOo 6U 6YTUjl 3 o. gD<S0ia£>CD ^irnCW^AOiOo^dfcOSng 
©>©0QD <; 

ajls>cno ^srr)l jyl©ld 9 ^arD otogGi^cq) a<a£tt'@aocan«o 

AgjWoo. $ a^crooQjoT^ _ojlej aQ)^.y o. (TOcul^s <?cafti 0 s> 2 iano^ 
m)2H3)ej(2ioa2il joj^o^ZDooTl^^ajor® \yiQoto, (Std@ cn’lsrnl^l©! 
<d^^*)oav2ijuQ<0(^®o<&l§D£,leja3o. Kailas g^^rryo ajejg" 

H susn\0»k» JOLOOJ3 C£ *Tyo fiusm003cr)<0)3a5 a_}LOc& a_:LQc& 1 

^6m«ACT5 QD<a>oai o^era^oraS. j| ((Oi^-rvo^oDo) 

cmoa<T)cnl(»ac>^so©( 0 ) -.y ^orDaom^ rosm ^oarnaraaitnra cuoay-no, 
crafi3cwans3C06>.tJta> t^crdTufol^ 0 : 

gaafios ^^)o— 647 ; ^smAa^o— 234 . 

647 X 200 = 1 29400 
647 X 30 = 19410 
64 7 X 4= 2 588 
647 X 234 = 1 * 1 398 

^3 Xi 01^443 c/36) tyro «00&<YV)(ol^ 0 : 

647 X 110 = 71170 
647 X 124 = 802 28 
647 X 234 = 151393 

$ ^snryccarnaoraasfcck (sr&^qy^ra&gg&W <sc9iji^o ©<aa omD' 0 > 3 da>ai{u)j>oct 2 n 
ftHASo. rtjrag) rooajj) ? 00 * 5^0 ^smjaooovosyacaoa 0 ^sa4^aa<a>3 

qjSVWjo. 




cy] 

stoa 3«o ci0crr>l®ldW(»nrU3Oo samsS ojlaari a®crtilajool 

(j&Jrtj>aaao ft© 03O^o^<a>36n| to osy^cojogo crJIgfcacnJ) ^sm 

<a>D(t>rruosuj?cQJo^o ^saocoT) gDtBsxrfcaoreP 3<flfb0aoAcno <© 0 c^) 
cm Agjls^^ajeniTLi^ 0 . ail^aro gotoflaioi aAOG&fcocofcoAOYJg ) 0 
ojg)89jl<ts6 ft©l®«&io©ejo<ota < 8*006 .ffr&c^aj.malcoi aflga^o aslejeoQo <*S\ 
&i *cd 5 UA^s ^.snso^. <SY?$aJoOs> fta> 1 «<e» 0 (o 6 sojocsodo ^ul&Jai oro 
aojp©^^sigis>.aao6n§ gos «c&&0o. ©u su 

crnX)6Ot30c> ajjglajgoccblg 0 gD^g^ 3 Do sy^xjqcjo, ©YdajlftS cr^g©©! 
e^gg ft3®©oajfl&ia2nas& ^?rty©5>k)a6o a^oGUjjso&ogo suemjusoe^gg 
ai; ^^mAoffloruos^acaago a:©]c£^^gpaj. ajtacno ailftjOTBajinleOj 
auoloao Aorta a^jcra Agjl<aam§)©3Al©6 aj«nc 0 l*&jo®©ocnol 06 
&>Q<t>ts ®\ ©ogJo fiU6rmj«oj3<>3 ^«n^TUodvy$<n>ogi© oj<d1aOo a^)ornoca>"l 
e^^oo. 6 uemj 0 50Bc>pd9« c«fl^ 0 «i££io a{j)or» aaj< 6 . gs^^gngo 

gjWscnjjOo ®flafi30<mo)i»>at)o onisoje gosajo ©sosifltoi ^srnl 
^a<o 6 ^^©^2>®afti0a09Lj5W3§sre5o a£)anooj( ®o. a-fkcra ^snys)©® 
6)<6©06n| 3 ®Y^Xirtjitnl^)(old9«o ^TYDd&iOCO^Znrreo ^SfnA 0 <! 0 S)© 3 )St «$*0 
6 n?° i&My mcctdo fvjMZOAo. ^srolfox^aj©^ 

83><g 6 SQ{g> (TO^.Ag^^3CS2;t(O^Oj3m3 <Jrifil0o. g£Olk>S ailsKYT) jug) 

aJtok&JSUo (l)fcS S£«t^o==:1 1, ^cm&Dfflo— 7. 

3cdaiH(5)-xQ&iorr: a flLumiigraflb — 77. 

S£anrfta .ui ei o — 11 X 7= 7 7. 

^-^j^arnc&s'&eracfe ^<^^£2 c&3:q>dCo, (Sca»ai®o (rv^Ai^fo^fluooD^^dWot 


5 li 

^'tfk&jsvjo (2)oi 

£2 o — oj sm a o ft ♦ —8 * 

tBAttjronaejo — 61* 
S£>6rnl®^aiG 8X8=s=8 2 ~64. 
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oJftfk^SUo 2 



| ft0Q03«a^)0Qa/o] 


C <fct*=i>ro 


| c ^aea#0<B©laor6o ft SB ««a.osrnl<tjjQr>)cm @s«jb) ®cafti0a®^^sl 
5 (2>$)00 ®Ao<>rol06 (ryc/oUecro ary0o ^nlora 

I °^3<tBS>ftcr»o rrvooug2ff>£2iCfl3o ^KDCT><OTO)^ 

v ^®oj(6. oj l5>cm ou^®flno«yo ®cafii003aJ5rD Ag^Anao, <firdails)S 

] ^£g<*dafli0S><fi©ri06 ctu( 2 i^j^( 0^2!3Q2>'1 j§ gg©kw®€t0 o®cna crTlca? 

1 wo. ^«5B6>0D ctvoaoa^^srocPo. ~ 

. ^6mcD<sw)1eabd) ^ #^2^ 

5 tfftOOOOXOo ^ST^<OW)lfflj(OTO>OaA ^^^0©f0Y5)W(TB!S)3CY6 fttola^} 

(ruo<s^^§i«5Tt»3at> <ar,g6YW§sy)on(b |D®ice«GQOajs>c>o ©60i3£*W §£6rol 
j ,a^ff!Qj©3 iiot (Scd>ajai60B govern ^«m^srg|«5B^s>s <^o©©B>!AcrR? 

■ a{J)® O®oi(0)0a6 AOWJT^O>ao6 £D(D lessor© £D<9 c^O^c ag)CT73<3)1tf)OC» 
cerooloqio^ttfeooo. ^cul«»s jO«T)^ogj6cmglco6s>ai^ ^juolcartBlsQj 
, cr»° ft® iagnroo6^s>ai» c9>g6rora)]g «w)oM9XOTO>€>oftaosiT^ cuejWfOx^ao 
^6rD)aJ<3>3<fcl<0& ®<aftl0o ^BTO0 ^So ckQSrara'' taW o. ^0^0 a® 

0 rrocauy <fiio0 oj® I aiosroiOil©l<a«o. fl3Y^<9ic&a©6 

0a0»a6r^ cuail<»<^i«>cr) ap^srno. aQ)co3o(d6 «5)lc&>a^o oj©1, 

goo^nruos^j *§13- ag)©i)©6 BTO0 cu©l a^Jol. 

ajeJlQQ»(ml«)cr> «d»g®c^6tDo. afl)cnoo(o6 o))<9>c^o qj® 1. ^ 
Q|njo5^«ocy ^§l§ w 1<06 (StO0 au©l aQol aQ)cml^, ^glj^o 

ajailc^toTlasbcod'' ft©io^TooQ^®co> aig*ft,(0)ooi> ^§<a>fO)oa6 eY -xic^l^ 0 
§Da|i^rtn3)«><as»06O§ €)ajo to<wl«>aD ^sydI^j^ ^ 
c&^Oat' AgckfOttcri 6)jU«QjStT)0 o®0fT3@ Oil«<yOo310U t * 

, * oaae-ia^ocn^eanjo^^) ^«n^)*^ooo®o ) 

j Ea^o^^srocrn^S-io ^*rr^«n^3QD«&o ^<ss«ii! {(w^nruo^aoo) 

! mi _ -<b\ 



aJfln«6J0J* 8* 





«00] [<$Jefrrt5)li§3G*l$ 

SYdCDoroco ^iuolcoxwlasi aiftftacaotolo^o 

ojaTlc^fa)! a^arra tt)^uol 6 )ca; 0 (Dla|o cftgiag. ajtaano goal ®)6W 
gfl(56 ^9fnl^j toai8fol(s6 (SY&oj1^ssic^ 0^§1 iSY&0 amTl ogjolag-jocoTl. 
tx^) 0 ^oYi| axjoonjf^oad A ^ syott @° (TO 0 jy aj©loaTls)£J 6 U 6 yt\utuo 
6 Uj)c^o dfeoeratTgo^aiocaTl. «D«5i3«cn ^(ol^ojjocm 0 (SttSd)flS 0 o. \5VDaTl 
s>S cueTlau ^sn^forcoWoo* a offisrrano® crucS^ c&gsrmtDf© 0 , 5 >juo1 
cq; ^srnca>0(Dw»l©5S56 a^oWorooeu^ ^§lco><3) 0 ag)cr» A^jldassoajoOo 
gDa^jo <>aj3ccj^gfnjg<m^3^cn^^^^S aj©l«&do a^oloac© 0 . (grdcutas 
ajUonocqjo ^5fo Ao©afcinl8ft5>*j fOo^saniBOfio ohdIaOo agol. aQ) 
00ol| ^iVT ) dho ©ajTO)l89> (S6 ^§loQJ £Da^5)(0TTO5>c6®05nf gQa|o <SQJ30Q’$£ 
5rg)svuK5> $£srol jylg ^ ©>° gD«> «tdfti0forana3joo9 <a>g<sco>srno. ojtaono 
^srr^ojrrola^^&J *Da3j<s®3)3|io ajIeJOTiggg okDiAOo ^<s§6r»£aj(g)° 
eft ecu 0(56 a<ftaiej^6m<ft3(0«iasn5> ^^(sraTlafca&i §Qa|s>(5rc>s><a®osn§ 
^®§or^,. clQ) cno] 6ot3 s> t> (todI^ziI^ 0 . gD^cugr^o 

c^6nyo=9. 

^smAOOOssS, 

$£^ 0 x 10 ^= 2, 

9x5 Q®aTKaT\6>aio aaiuoossoxi^c^a* (aJ(&\3e)aio 8) 

9x(5+2) afltrnaflonJo a<ftiu^D)o— frurotetfaj. 

rolc/32);== OTJ ©1 CU -i-J ~ aC0UJa_i. 

9 x 5=9x(5-f2)-9 x 2. 

2 a^{ruo 2 t^) ft ai/ a; 6m ce» o «naTl a9b or» ^ac^nmoJcftiaio: 

9x5 o^cm^lQoio «<^©o;=nru<ola5a. (oJataoiajo 4) 

9x(5— 2) o$cm<ofl6>a4o 3<djM<0)o == n\)flna)Qj. 



aJflfl<?ejajo 4, 

rro rota® — rro flfiu) a_l -f a CfiU) aJ . 

9x5=9.(6-2) + 9x2. 


*Cfl30®3^0<^o ] 


0 ($J^<£> <«"> 

r OfT^ ) &^nr> rO D 


(oenslsft^o g3o^«xmtj> ^<ftm«6 <ft«i<ftma6 ®3j<^zcms 

<&V)0 £OQDl^S>cftOg|. | 

(ffraaocrcDfOo ^5rn<fto©sximD a^la^^vmo^^^sng od 

£\{£ o_Dejff>( 5 tO) <ty>onola5& <s>«>c no ^§1 aitaono <src<CDtaar>s><aaosn 3 ^ 

sygj^m) ^SYT0ig-j a® 8 * 1(06 <STCr3)lg*003° a®0 <fta«CQ>5ra^ a®cm a . 

^aitas ^stDcftocDorvoGUJ aJiQ^sni 0 a®or»o <ftgjla-j. <UQ^6nsl<c6 

(&®cm ocaTl^j clo&j© ftooao ^§loag>° a©c03 cutacro ^(5>1 

^vT)«io&»o6n§ ^srnlaj $£snys>am a®cno3<o6 ^sr^$m)o^cno^%gft 
ajoi1ffl2cnoaj©lcft0o ^ensoAo. (Sr&ajlsooa* ft® oj© 1 Gajoajoooocofl 


6)<&t&o?rq QJ(5>1c2^ornl(c6 ao©1^j aoaJo Ag«c^5n§aj@ 0 3 aJtQ9bTB|<e6 
aD©l(y OLO&iagj. <jAQJ^J(5t3)ls)Of6o QJ(05nSO6)£JOOO3 <a>36)(TJ)3003° 
gg«) (^oC^«(5Tt»0§^s1cQ)a5)l8&)Cn3 ClJ < 5^1 i^CTOOS) ^00^00^^!^ o 

o_oeuo. a^arrJ]aj|fno c^o&* 3 )®o<ao&o (56 cq} 06>(5)0(® aoo^cfto^Aosni 

005 S aOcl^ (8Yd(5)l(56 G>(ZB (TOoSUj OjlcTT)^ oOO©A(2)OA 

crog)°.^ o-Kmlaj^ooo cu©lc^^g- sr^oc^AQ^0<5ra)l89>oO3 o ft® qj ©1 
Agjooisni «cnjoOo (sragD aJ^^croo^^ocnoocoTltolce^o. oo®s aj| 0 ) 

6n205)£J30O3^g y )g i 0.1 (rn l ^ CmpOoTl. Qjl 5)000 Qj(0)^(2r^ 00005) fiJ0003<ftg 

$ i£6m^o=s9; ^sn>4»o®oss5; gsr^tfrcTtai £ao^e= 2; ooemAO© 

»n»W ^§iao; ^^o-=3. 

«n ^ 



wmm 

n| 

■■I 


ajfolafijsuo 5. 

9 x 5=oro«f|cr>«; 

(9 — 2)x5=<™mta>«. 

(• _ 2) X ( 5 -f 3)= ar\)cn\ waJ . 

WrtAcrjaszTVJcniooaj + ool«flcm» — aacooJ 

9x 5=(9^2) (5 + 8)+2x 5~8x(9~2) 



«6CL] 

sraroocA oJQ5>snj ojraon®, ag)cml| 0 . aitaoro gocygmo ajpgjsns^ 
oejDateA^A <xjQ9smls>arB 0 ogja^isi, ojI^od ac^oairmaS 

aa>or»ags aJioflaooocrooa&joma ^§1 <bj3(c 4 aJiQ3)6ma<6i<m. fiJ$<a>GQ/3<s4' 
cc; off) <m dot acoa><8bof)<d>3ffn; oD(oliy ^sn;ca»o<D<B>3)ls9iOro AgflturtgaajOj'j 
josrol^ oQ^osrt&l&cra 0 fiTaroJIoejofna a o stoke aO3©Aos>ca»06n$ op | 
oofiJo ag)cmo(c6 ojoa^ojcsoca^cldMCino oo&jo ai®o, ^ 

gg6TO«cn $osro)iy afl&J(m®l©>ona ^juogjl<x» ooooa»os>Aoen§ ao© ; 

onfiJffHWD ca>^tft>fty)oa4 s>ojQg3o ? a^jiTl^fisrrolor© <o 1 

^^ffn 0 * qjoajtaej scsm^sfg)«3i3^1«A acrnlekoW^ 

|Q t 3QQ>oO©©fBl[5> ^.of!SOtd»l CrTTl C06 S>cm '&®>QQ}&,<U)0C& 

^-^SK^ 2130 * c^cma^o aiiejs>aoA«c. ffraculsjg^ ooocdao ^oqj 1 <c 5|: 
ff>.cu3|^laj>g> aneicm. acr© ce^^^raioai g*j^<8sfi»oa& ^rajVi 

ffiej QDo©«aj(ora>l«^ 5 ®T2>@ ojls>ono^ oDo^^aoACtrj^ 0 aQ)cnd s>ajo^ 

* flldaTlfflS QQJDS)fl»0«B(^JA0©o ^STOAa©<SW>la>«56 ^§lcfl) 
(SV&oc/offmwD \ST5 toTI ©j cna to) s) cm <&56stoke o<c6 qj o nn ^ qj aocc/i © } <6^ orfl 

o_Qajoai(ffiaT0 5 ^srgjr5m)lff)0(6o ©f$caoot><»> am ^ovla^aia 

tdjgsroifoiaejo oaeJo @^jo. ^6trj<d>o©iw^©jrr0(ms)CrD A^cq^canObf 
ojoayoi®ocxi'l©ldMono oudIaOo ^ensaojo a^crci aj®cmgf. &srgj 
(m»l8ft>cn& «0jgi<p|ctr>ra)o<ef)<5& oMolcoTl^ej tfU6mum>o6^j <&qa g* q ^ 
oitoucoai^g^ cuofr^ai«cQfis0<S(ijTa>e0®oOo gosataol crfl 
2So<fcoer3K§ cigjrrw ojcBcno^jo) <8<8fts0o0&Jo 

<mar>orro©o goffm^6t^65)0g]<o6ff>ai^j ^sroa>o©o ajQtj) 3 n 3 0 
cn& (STDotI^oo ojQ2)&m]ffs5 ocoldwcng) agjcmlela^cn) 

cin&3eum> altacro a®<roociaaj>3or»tt«fcQ5n§ ^srnljy aJ(0sral<ri^§1 
o4) cro1©|<6* cm <mo «&Tl<t& ev&aTtas ojliccaiio. goajlsis aj(06rial©4 
ao©lflj ooajsai© ^®®ilo6 $g$rr>A3©z3daicro oj qj 

ensla^^gl a^joTa Ajytaamj, (Stdaltas ^gsn><e>o©off>«e»osn5 ^enol] 

^©WcTD 00^1(2^0(15^1^ CB& cU 00 ^©1^60230^0. GY0 Qj1«>5 ^ 

e,® ojaHcoWj 6Uffrru;nroo«yj asnsaojoai <3(flffl0on&iffvcw) ai<®lj 
oo©ta*©6ra d . qjIsxtd nruosyjsico) srasmilici 5£sm]^lj 

§ ®6f»oofl) (uilffXD qaxficsS ^.sosooy fi<^0ao&j<ijro>l©3oro <a»g|<0»®aj 
6fi0o 3 aioor^ojaociiniDlMono «(ftfti0ai3ejGQ6raoajocr&. ®tdoj)©s oo®s] 
&ms> aD3©A(m3>l«oio aoejff)(3T3)«QQ)0^<aj3on| ^otTIoj 
© ff>fOT3) ^§lcQ> oOOtoAto culs>crag^ QDO©c0i(23d8iCCO^ 0^)009 qj® O r 



( 3 £ikk> fr'&rn 


f efiQQu 


l29cu|r^o ooejs>©w) A^c^cm<w3 ^1©S <ffrp'ul©s «<&fti0oaej© 
oj®1c&d®)©1mo. (TOojlff^s c^)9l<o4 aoiTt^l| oi©1q^1s>&j euecnu 

nvoO^ ^ffrtt3jc9©6rt^. «SY$a>oao©6 «i^>oi)©s 

C3t&stmj1©of> a>^A«o)6m^ aJ^snsTsaacrra 0 . ail©cmg^ aoooao 

^cro^(TJ>onoo ai(a3o. ^sroAo©© oD&iayrs>l«oio@ coasffxBm) <5t^si®4 
<5)©cm<s»©0(m3o®o ««sn3S@o. a5)^r>l<3i3sicn 
«oooq/o gr&olcQjcm go^ ^3(trff)(ow) «<dfli0oQajflbao9®l| aolffgajW 
arajocb (mfdoIccy^orosJSrmrD^ 0 a^goj^sng 0 . * 

* aJaftaftjQjo ^6)oi (rurol— ^arn^o—20; ava^emAJfte^^, 
OtMi^aCftlOsi^O X 12-—240. 

22 ail os ^omAOCora^d (wocfld Qj^ofeoseiancrTlocn anoafioi 

(0&030»^ 4) &|cm. 
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aJrtTljaiajo 6. 


cadojo^o oruu3aja\ cQJcro dAAi©* oioatt* 

CttcH ©(do «&M©ai3©o = =20X{W’f 4)=s320. 

DVitOr/v?' — fYiHon left— .a a: aJ C/3. 

-320 -^x^^ 2: 

floas^ cijftD^nooolooi o o®'® <eso*o»ao3€fTi3 ajrolcopol^oiio < 01 ® c»oc/to<o*tX) aj 

®)rosol«4(n\m» afismts a 0 ^) 0 ®* 0 ® 11 * a 6f n'91 oa »' 1 ® (c>OJ ®' Bnio *® ™*» 0roi » 
Jfiwiyouftaaiafl™ AfiosoK* ss 601 * 3 ® 01 ® 1 * SSn^-ai 3 ^ 0 aa “® 

4=ixl«. 


. [ «v&m)aoaua 

eJ1 * 000 Jfi«WAo®aoA*a»s^ 0 Brey^smlsim cno 

ejle* aocl^oci oraajajo $«*\ ^ (gomlsimsi^asng sc«riW 
Se«S)®«>». aiW TOgOTn^ldMOB^acn « nC ft> aoeioJcS. 
QDooAoBAosngo gsmkj. srzxiyaOo ajQOjsraU josml^i 

"•""‘S aJ ®°- TOqj1 ® s 0035 Se«^®**> %om1ci M «ra««cnjaflft 
$£« 3 )° %or*atuclcaaai||smaaio. oil si cm ffliaaflacn cna&i )«6 josm) 
««cojoOo «(Bj*r»aie1wa»l ieni0Ao> coa.®i SfflB J . ®« #Qja0o(U j 
CSisnjQjol asnsaAo. «> 2 >A<»a<o 6 «cnjl®cn 

o^'Wdojio SfflaoaoAosiAosniaDoliyaob^sIcqjSiiaanrf ^<5 odo®*, 
si*osn| sejmjfisr^srog'lci anoooflsim sgsmlg.. oil si cm josml^ 
(OilftODrosxm odoI^ anaJsiitsT3)si<a»asn|o M «ro1j.. ®ra 3QJ0 cb ^ 
Sfism^soBOo moort* M sm 1 ^«a«an 5 a ,«2 Sgarcam ojsuZ 
AocmDejgg seswoosxuTO) sijuagj'liaiacon. « 

("eM« Ma e*o® a 

**«”*'* oi^oiao^W ^ Qjamt) S£sni)0n j 1s , njo ^ 

*** *••’*"■•••"> «««. ®ayo» o®™ oioAjimaflonjo „*«& 

•o«no w Aosml^l^lflOflar)® 0 .) ^ 

e»OToca® fro/Qla5a = d^0 O mxu^crJl. 

* ccyajD «< »cr> og)®®® seem? ! 

^®a*y«<oracTo 00 ( 0)0 ssanye c^roaboryoraj aD3ejoo oj || ((CD^froo^ooo) 
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aJolaaiaio 7. 

SemMaamaMftaoa nrvo^aAosnj aorfl«.rt ,91c*™ 

*«® m a^WaTW Mm , Aa * J!V*1 a 

^ ttriW. o® m o»4 SQ««ltiBS3|««a- 


acmaaegjaeoio] 


[<=03) 


y ao®em 0 

sracncYOfflo oofflsmo. bwcuIsis <a/as><u>acm)sicn aDjjldwm® sra 
fflOcTB aoo^flSifm soj( 4 .' oajasiiroactrTlsicnsiceaasnj ao ©laser© ffiia 
iwlcm ano(0<fljsiacrra «aj<&. flraailsis aoaaj>si®o) a® oeiaamcaa 
(gjsiams Agjl^° fgfljilsioio a® ajaaojOTaalffloio cnlgio a® aoa 
©AfrooC^scsDagsiaorB Agjlg^. ail si am sd<d odo® Af,-3rai a{j)0 
« 5 )cy®tDlAgoa)ao aoa<^®ro 1 ffl><o 6 mlorra° isi 30 ai(S® g.sn| c nei JOT 
a<aftj0<mrol©,<!sS aoa®A«®oiaao aj©loa)l<c6 aascacmlsiai «uorura>o 
suj. §2 sot si cn onajo^o aoa©Aajo <tn«TO^<o6 ^smlcyViaaj ® oeia 

®»©flj0o a«) oDo^aaAcmg 0 . ®3ajlsis QDO«*s)ffli® ao 
«oio c®®(ru£sacniaaslaa)afla)l|fflQjijj1| aiaOTBasias&lci ciatf tsi^oj 
«noil ©>§srnw)®acal|aj®o aoa®Ao. fliaojlsis ooaj 0 ag^bYBacfiTls 
oimo. o5®crumm®gf acrasiajaasoajaOo .sragg osoacalglcliaae, 
«i§»a.ca>a<c6 c®a«®aclsaaslca/aa2/'l§ aoadjj®o>]a>cTra ooa®*a®® <9, 
aerm^ ei$ cmcacncsg ociej si ®m «ioj 5 ©*srs . ^0 (sr^ty®^ «ro 

ojIsctb Agsiowg (8130 aoaio « 5 i^) (raoam®gg|@o. ©soBsim fflag; 
aunamj®TOago aoej 0 asma^g, o^cmlsroocn aD®sm^Aa©o * 

q. oj^o 

(StacncKjifio aiggo. sraojlsis aj^aatejcm^ sosmcno®flcm 
cai«0. jesrgjoio josm<a.a®Qio cruosu^siAasni a^jaaorra ojluc® 

auaaAcmgi 0 . «T$<a>oa>ae6 ai^(j<aei0o rrvjajajgft^aaaDlgl®) 
«o. ® 5 )AQQia «6 ®sns ai«'laj!laaj susrauaruosUjjA^o ^^jsoBao 
con§l®'l© 9 0 , ffiaTlas. ^ciulci 5gsmcos)®5) aoja^laaisg^ 

®oil®o(io W 3 n^oaiaam®o)lcna «m®® eragjiruflacno oi®aaQ &sfr> 
«9>3®®®ro®ai^ sfisi^jaa^nuoam®®® sesm<a.a®®o)l®aio ,5ia®g 
ffuciam®®® cmos^jaAasns ^sml^j 0 ® 3 ®@ oummmrolsiaio sen 
©® oojq^ oQcmn^a <$ooj)<b 6 fflAja§^<ai@°. Bt3<y|r^a3A(!cixia0o 
Sfi«r>sesr^jsoi3^©s (ruDacnsoa)am®®lAoro° acnasajaay (ruDamcruo 
«Jj)«2>1ab 6 jQsrnl^®l®m aojUAssra^ ag)rrw aacmlol^o. sailsis 


* <^ 0 Qg 3 a®JvT\l£) 0 cr)^^ 0 CT^)o OO 0 a O^UOoJl QJ 3 I 

oaxrfajsmlssna QDDfO^a^ortRmwfoic^emo c®j9e3flji|| 
QO3<3(a«»0U) Q0(03^forroloro(ao oyonaytoJ onaio cyiocei ( 

QOOQjfo (WaaJofVOQKOLO aOd^BOJ^o^^t || («»(Q3;TUotf>QOo) 


of! ©cm cmoDODo <g)^ja3Aco>oa56 aj^^jraDaoo 

$>«na> ^®§ly(0>1(E56 ©cr» c^os«jra>@ 0 a® ©osjcaiDOTj^oa^lglcTItfl^o. 
c©$)Ae&a<86 <©©oray©<3TO> <©©n©yo©a> 06 r>§ £c>6YT>).cy a® ©oeenruoo 
, ootftfg <M«o. ffttcrc?ys><tna> g.cU3(Y^o©A0orrg »©©©f)m§ 

Jgg Af)©<P C^OlOTO^OC^cmaf! 00)^5 ^.QjOOrWjSVO^S) <6t&OqyG©A06n§ 
6Yt51^j@o (6% ra)£)ono^^f!DS)crr> curbo. ail ©cm g^a^o troy ©©to g. 
Qjoa^oOAosni A*l©^ ©oejnraDDcn(on5)l8a»o6. 

$dq5B€)oo ^^jorunaaociOBOo ^6^3 sl<oi ^^rnl^RBlnr© 0 ©oggcmno <*> 
fiBOAOD@ C . <ro@^ar\lQ3C060ttOo ©>jOT3g]<c6 ^srnl^jrtjflcnd OQJC/Ho* 

Sr*: ago; 006 (TOnf^cra^ 3 a^(rnav!ortio aj^©<orc) cots &©ls© 2 ?) ©ai<g^- 
aitaoro aig^tcimlaaio a^)gjocmnoco(S«5ra)c^o a^e^o 

oniuocn©ca>osn§o ^ 6 m 1 e<e©en§c&eo>odb @^orurioa>^or^m) 1 (Tra 
ai£g©axire>o (m^g^crursocnsoGDo (0)608g1<rib 
(D>6>ffiOTK)o aojJ). a®ono)gajoc^nrrs> G>oo©a_j§©>]cm° &oe}©acmo «d© 
§©ajg©flcr& eqjo2)©aar&o «aj<5. ©gcroosuj d£§loo>©flor© <o OCrt/la® cm o 
asLiA- (flTdaftas t 0 Y&aoyajggo©ajiy o (groaoaD)©o ^©^©roftaaio «Yd 
cYa^a;o ^©t>Ao©®ml©crf>o g.aJca^|Oio ajl©cm ^©^RB®l©a 6 o n 
cuacY^^o ^smAo©<Br®l©« 6 o (groar^aio ©>«ra&l<c 6 ^smljyoasi 
cvoTiOcnaio croo 6 ^c ^ 0 e>cm J (BY&c&cfl>o«56 iSYoa^a\iDoar>©foit$> 
g><uocY^a\iooco©<?ns> sgsmlo^ 0 ^aJDa^nruDoao^riDlor© am©© ©ai 
<©fca^nrumm®TD]©aio a jg^sworo) ©Qj^R^msgro) ^©^cafl©! 
draagf. <ul©cm gDgaj6£no©>©cm g>©§l.y <©fca^©ajro)©de« 06 n 3 55 
srnl^j g,<uoaqy<sra>lcr» ^^gyosujAOc) aQ)gjo«oocq^o (TOGn©flcYo 
a cns>© < 0 , 1© 9 ©ajg^. oj]©cm <roa^(ruflom©<w© Agcaoo. £g©gja 
aoyo©A06n§o ^6mAo©oanyo©<a>o6n$o josm]®ce»sn§ai^° &<&* <e»$fl 
«wg 5 o©ccdI§ q . oitacm g.caoauyoal ctuoacn«rc©& fc® crurao 
odo aV 1<^| ©a.co^. «tt<sajcOo <$axP<c& (TOO^vTu^3c«<mml©oAo 
oj^r»Ryr3) c&o©©>D©%flgg©aj^ {Sra©f\sfccm 0 c8TS5£vg) d&fh^rsflcm 
am©© < 0 ?)©^ gg<oi<&3o. ®rocul^SfmTD^ cm «) aj a a^cruco m ©rofl ©ai o 
aj^^rtjro) ^|. ajl©OD g.aJocY^oruiDom©©^) g£©^ry©fl©cv)©<e«iD 
6 r» 2 * (Sts (tD 1 era A^©g><ru£i 0 (r> 6 & 8 ©g ^srola^? cffmayjrtsAcrra 3 m©© 
aji©cm gaJoacy flsrno Agcy. a-ftacrr) e>® ctuodopo s>)<i\n£ s.ojo 
a^<orc)icm *afi©$f oru£om©Ta>)©fy6o ai^jo ^g. cul©cm 22 




^Cmoaa^jJOCQJo] [^6) 

©flora cmmm«s8©g ^©rflnjlsi 0 (To <j cm© <arafl«fl 

aaorr) crumm<Braflcna ®or)©© ail©cm cefltflcylg aj£go. £n«H 3 
©od nra^om©(2i0^60QtQjogo ^s>jyog^co> ^«se©or> 

oi^aoAcm^ ^snomo ®©cn>. ^smmaod&cmg) m>oAGfl®o(ws)cm 
av©© a®«cmo qoqj 1©6 ©juogjlcaa^o. agjcmoeJl^o rruoAfi j!©> 
oj1ac©o2ia©©. ^60B©cr) a® ^_|ao®o oj^©©©) © ^jd^rbocoTI. # 


* ovaacwonrg 8j®o&0f0o«c^0 3njo®<»oai^ j32«»i rt^«»8 s 
{moa^ooAQi^o QJ^^3a^(0)3(\jDl©3o^^©ocnaJl || 

<ru-J«m)_i3xj®l <^®omy<inr\^ er^od’laoaacuacruoo i 
Q<39aail«6mcT) nru ( 2 q crfl a» ^AoiscusLgoos ^la»3 | 

<w®elaoaj3 m)ao®^ Aeofenayo oyoaoao oflafliU ((roQ^o-uo^oco) 
^smjQjo ^-afDAOroajo nruaaoAtm^s^ axjejtmtDlcrw a i^oarro saJ<6. 
3 am.2)o (wd@ 6) A^snj mjet oj^^^ac^^zjcs^icn^o. 

a® cmoocDo ao(®^2iS mjeayoco; Qi^^jDicJ ojvrjxrran«oi aicmo m«oiT§o arano 
(D 2x2=4; 5x6=25. ©sng croxjjoi^ag rruooy 6)oa ai^l 

^Disi OLDeicraHeas^ ^«m>3 coaosio axiDano^a^srRocrnfzncdao. 12x1^=144, 
75 X 75=5625. £2 .sj86)co la^g^^s AsnjQAOOoA. a® <woaycqj©s oi^tsioArsi 
c®a^«uoo(D6)jagj3«^o^o aneJcson©»ffli «5^3«a\iD3cr>»iwi3<nri§l(olaao. 

«n®3ar»° aomcfucoa'JOtmtjF) ai^cr\ii^3cr36)a<n» 0 a?ioacv\)a3aQ6)(mt» (sretu^cranocTj&a 
cr»o oJoa^aD^ 0 . t^aiiorolfflbOeJ q®©oo a\i03nD6>ana) orvoay©cacQ;33anD0 QJ^<aear> 
C!2> cniODconruoay 6 )cqj go <o§l^(aTlo6 aorw a jjooj; orua3oo<in»DO(^'^lcwao cLOajsjrofloi 
©a oruofflU^® 5 Qj^cs»l6)rtio c®a^auooor>#. 

lx 1= 1 O1^3^(ruo6yc^©s (TUXJ0O30 2x1 1 — 1 

10 x 10 = 100 — ... ... 2 X 2 — 1=3 

100x100=10000^ ... ... 2 X S— 1 = 5 

igflcofotyos q/cM»l: — ^ejwaOeai (Woc^.raaocnaimw rruoay a a®mae 5 £.aJ3a^) 
aviflocnjarai© oj o^cmo ^a^mioacnaimw^ co n^orwo Ag-jl^SA. 

«aa^jo£b ^ai orv os^=l 00 x -f lOx^-fo^ 

qi^o={a x I00-|-ajx 10+co) (axIOO + oj x 10+w) 

(1) Axl00x«a»xl0o=A2xl0000 ►— (gffleajj ocmrumgrg) a 2 . 

(2) «0>xlOOx®JxlO xsa.oj X 1000 — cttaaiJettufijongig) a.qj. 

(3) a X 100 X 1 ^ =a.co X 100 — ^ot>3o.tud3oo2S a-co. 

(4) su x 10 X a X 100 =A.aJxl000 — cr?3£)3ocmco cog® a.su. 

<6) qjxIOx^xIO =ai 2 X 100 — ^oDooaruDooo^ aj 2 . 

(0) suX I0x<^> =ai.c«xl0 — (QfflS3ocruD3cngjg) eu,<jy, 

(7) c/)x«e,xl00 =<».co x ^00 — ^ an 0 0,1 ui3 J co 4k -to, 

(8) wXsuxlO =€u.</3Xl0 — aens3o«\ifl3ao^ aj.co. 

(V) co x Cfl =oj 2 — co 2 , 


2 a 



£ oqjAttnlsoa^ 

ordoonrt»©o ^<t5^\^aoan»€>cm <s<ftft0asTmla&{ri> Aogcn®. esr&oj 
tos cu^oa^cnooGB aroan_i2)©(c/^«afli0o. fnfljTtaa&o ^CY^orunocr) 
tma>1s>ofio ajg^s>caia> ftoj^acmido (9T30saJosicm3f® cvua a 
enso&o. Ao^caTlajsrisocOio. ®rd|Do oJl^cmooTlajl^s cu 

^^(ODc^l (susrauljylg ai^lMao aoc&sorra. stdaTtas (Qtttmtacr&Q ! 
(0Y£>Ofmjr!'OJ3OCOo G>(® <SUOTUJ0. d3b1s)9a\lG0a06m30o G>c65> ajsica/g) 0 g>q 
(SU 6rrtuo. go6orc$>cr> ^sroAotoscinoctyo o-ftaono ^srnjfSfQiroccyo 6U6rruI) 
g-j ®>€>0fD. agjormosl ^^^o©®B>)s>or&o ordorgjjsuarruuo 

5)(d,06n§ 5o5yg)®ro)1s)aio (^ao^^errujQftrcD ^6rpljy@° Q>ara°. g 
6Yg){?no)ltf>a6o (S^g|6U6rau6>(aTO) ^sroliy (© ©snso^as 0 . ails) cm 
SiOO(tm\s)ai>o ^gj®A6(ruo®m)S)dtod6fy$ ^srgj<mo>ls)aio (STDcrrojfiu 
6mjus)<wa> ^srnlnjg) gDfljfia 'o^^dst^' «YS)Qj6U6n vjsxm 

^srnl^jg cmajoagf. gQ«ras>ao ajgjj®cafii0o ro3ej6U6rrmao<^l§n<iB 
6>t moorra 3 . (STdcul^s oo«ss)<cro> eufimua^o ao3£J3ag)s cru2>^gD<D0 

aoc^§l(a36)C003cr» 0 . a^)ctr51g° goaj c6rqo Qj^<Jtflfti0o. ©emoagDo ^ 
CTQODa^o ^OfO)«oQ^0o^(S10CLl1ff)S 0§Ool|P(ffiaJa^T^ Qjg^o, 

«Qjsn§aig}° aQ)crpl©l(S««aajoDoj c©®n\iD3a0fl®l©>«>£J &<rra Q a® on 
emjo ao^onogf 5 (mosoosoBOo (oengoa^sl £Q®aJ<&js>Vgcnd as®oo 

snsm^aodkcroraf. (ST&qjIos cnas a§ools>fYio cu£go s)ajg^GcruoOo 
a^qoj^lc^o Q>3<s©o aioWliei o@>c* ag>q suem^^^o^slcontol^ajo 
® crua.ai@©^$&i33a*o. fsgg° gD^t©<s<a>asrol<c6 
ailsvaro aGioflJ>$o80o ©sngo gDa&taa&o ©®<0«o ajsl«u«»o^o 6>aj<g^. 

gft9 «aiig>o\)oQy<a»§.<iscqfo SCO'S coo qj^o. 

QJ£g<OK»l<ri <8WS»SJ3oOrOil3(Y)g2 CD J ei 3 OJMQ 3 CD jgjg) 2x A X^* ^Or5S©(VllC3 

cngg> 2x*X^i s» 2 > (asnsoomiQSoogg) 2xsuxtf>3 t^a^minamg®) to 2 . 

i^flcat— (i> & a0 cm ©fl © cn qj^I^ imosmiso crons cd 6>ai<aa<&* (j{) 2x* 
oQaD^Q^osnj qj, co a® cm qj 6)oo sgsrtTi^ ma^a oarunsasjOTjTle^c ^omoocmnsa) 
(oraTlejo 6)o)rfM)a>. <& a®amcrol©no <a>aamtg, qj, co, o4)nm <ru©sy<& 

©& a© cronscDo <a»l<8£,o§locde>l ©Ojedas. (WiMJa-jocb sn o_dei roToAsajnaj Qrmoooruoo 
cDforw^ooioc^o co fD6n306crunscD(ora>^ooiocQ/ o ucnfi)® oikbo. a-H ©mo sn a® <m col s) co 
Qi^g\^y cm o ooc\in o ao laraflsi 2x su Q®cmoA©cD©ta©aen§ co o®(mo)l©cD 

^ anej6)<ottD ©snsoommocD^ ©oicoa. ({y) t^fti<oTan©aj qj o®(m©n«CDaj|o *a»a«o«| 
go oQmcrolQno ©<a ouoscdo HiOeao1©QJd9«. oresaJocb co o®cm^ anejwrorieajae) 
(^^a\in30o<monrr» «m©co qioto. co a^cmcoAam Qj^^ss^CYUOOcis^©‘aic963. «gi 
<H36)oq 


ru^* 


«aoj ««nSo aaam*lao4® gofflaJcitDl^nw. 0 gesojo ggoiaoco 22®l4<y3 
^Jlei ®6n| «<ft»0«»Oo am. oil® cm gomcuOTroligcmlooio cu^o 
ct^^rofl«Aosrnl«56 ojccbo. o-ftaaD «<aft0<OTj>l©jejo ^«bqj@o 

^(r»o go«wQs>OD rraoocnQm) suerrujl^j cugglcaoDo. (TOajls>s go® 
aj(tnl^oio aig^o tm^aD^sxorcD ^ < 5c^«cd»35ml89 1 <o6 Agjlg^. qjIqotd 
gC3Qjg OrflgQ^o (gCnolso^O «D6513S>Cn ©on§ QGl3®3caftS0o 6)0J><Mo 
ajsn^wwocio. ouflsxno (gonolsutio ai^o go®ls)aio ool^^l^cejo 
tfrfltfA- gqsgbG)cd cruD3ao«»ao§«5iQ(BaLjo^o. ^«5t3«cn e»® aig^ia-j^o 
©0. ^6506XD ©(03 (OOOdloCQ) OJg^l(Ecfl6>6n|(JCaJOOo (SO(G)1©(n (0 
creo<D>1 gucrruol^j <o>65Bg1<rib <o©tf eusrru)®®! 

cciioccjo aigp^o ^§1 qq)oo^) 6U6n\JQG(x^ocr)®0)1©ai)o cu^omoco>1§1 
ioUao a£)ma ^iuoa} 3 ). * 

* oi^a<a»6n|crD nroosyoco' a, aj ©sr§ crccsy akfcoaafl^ oianru^cftaai. 

oj<ol®aiajo cuaD ca afiO»ai©or=art cnxajoj^a^o 

=:(A-fai) a . 



ajolaeiajo 8. 


aaoflfljJ CDoej aj«n\u63T3|.6rrg 0 . (wocanaejocrro «& 2 , (oensoa^ aj2, ^aDoa@o mo 
*joa©o QQjo<o)3aiaJ©fi!Jieeb. go® ocaoca)<i<*4ii©fiSB34o«(OOtrao aXoi o®rm<afl<im;>5 

cftaojoSb (A + ai) 2 ^'A 2 -l-aJ 2 -|-2A x oa. 

220)1 ©5 si)smlc0acm@ crunsmi^aasmo^o rruoayo^tjasroo^aoaioo. 25- ©no 
20, 5 ftfljm&o 16, 10 agjrroo asnj o!coiwib\cij 6 o)snvlcfi«>oo. 

aumtosoao^^ioa/osco oio aJlog£| 0 ajsnu>oao(9>lo ll-((0)(Q^orco^)aoo) 





tBtocDOTOOo su6rru)^o<ms)(ow) cooeflci ££srraliylg 0 ©rD©&l«s6.? 
suernjuootnoaj^aio Jgg. agjcmo^o §d<o aj^SQsrBoc&o. graroilai^a-j, 
«d»DOo. goajkis oeiartn® flafli0aacaiom@ aififico 6U6mjj««ntD3gio crflgi 
ojo ©.ajolo® 6U?rnjL)9<ow>3^aTsa^o ^6raDoaTl©ld9ao. £2(®la><B6 g>ks 
eft>grr^«©(SUccyo aiog^. grasoissicn onoe^gg |Daj«>oosi<a®osn§ 

0^6rBO{09o IgjAOOo. ^3(®9<fl^0(OT®i<c6 ft Oft)! S) 00 aj^$d9fll- 

0<rn®ls)a&o g^c/os Aosrnlcoiaralor© @s«ml s)(0>«.$*3^ qqj^. ail 
«icm aarralsioo fDoTlsiaio (mDcrrHaAosnil^cnlora a-islsYorwatsoog 0 . 
ailsicrra crfi^(®ls<&osroT©Dcr& ais$c&a3g 0 . ailsicrra ai 3 c$ 8 <& 36 m 1 
sierra aH^a^og 0 . ^«jBff)oos)Qjjy 3 ( 5 i Gcaffl 02 £^(®®]<c 6 . snsmjusa® 

©3J^9<®®3glo 90-lD(D36)(U>canold99o. (Sld<S)o ^§lc£^Ofl56 (oflc&eqjo*. S) a t 
oW su6Yruu(SfmtD3^o g)<ma^ 00^5023 a aaijoOo cn§ ail tci ct^ctoo. 
(3(m® 3^0 «O0o2lldWO) a0cnolg°. fiT^)4)0bCQ;3(Z36 003^0^13(0)0^0 ®T0aO)O 

ajg^a^o ^§la2JDejo <susrru)90QJ3C/>aj^o ^snioaio. ail sierra |ds>j^j3 
qq; g s) a 3 sn$(0) sierra, su6rru) ws^sis aig^^c^acrao amraisirm® gi© 
§^28° srdauxDQj^a^o ^sla^3ajTl(old93o a®cr» qjccbo. gO(0)l(o6 <su 


< 12 — ■»_*— «8 *< - S --> 



aJ ©1 <S &i ©j o 9. 


2 iafl©s 12 B 6 )ao oru£nar)(g)<jasrn 100 , 20 , 3 gi$ 3 B©<r> ^anocon| susnuO^fl 
§3 6 naeoaD^n^fold 9 anrr)© u , aQrrno^ a_i©l< 2 ejQ.>o 9 ®S o^^^itjfflOfnaaaJsnfl 256 >co 

12 , . 8, -5 o^cnolssa ©ar> orucaj^o (^<J 0 ©d ^ornocon^ Qjsmo^^goerDaooDflTl^p^cetS 
(TOST- saciHos Q)fiOco/ <Sdaiai( 0 o 25 ©oAo ni^a ^ ^n. aacoTlaji ©coif® ai 6 muflJB^. 
«n$°. ©toai 12 ©oio Oi^gacai!tt^D)c, 8 ©rrio Qjg^(j<fij 2 tt(®o, 5 ©oAo oj^a«flai^S)o 9 
12 x 8 , 12 x 5 , 8 x 5 aa* ocaaoxras^as 2 i*)»(>n| a<flisn(U) 638 cb. 

25*— (12+8+5)*=12 2 +2X12X8 + 2X12X5+8 2 +2X8X5+5 i . 


P>%< 

ctbaa^ocoio ] cnr> 0 [ 

JJP£I3(0)S1<GT® gD©§l^(0)ls)CD ^§1§S)|;J0 ^COjl<o6 (Ug^SKW® S.6D33 

>l 5 a$cnilg°. # 

£>aj)sis ail si era 6U6rru)aj^(SCQ)3(/>si(®® e>(® 9«afl30s>acm <a» 
gjlasaaxnOo <^3(®9<)att0(oi®1s)aio t&snoo (rua jqj^c^soJoaQQja 
ca"l§^©l«oj3(CB cug^(safii0(2)@ o aQjcn&ajtcBo. gofoilcYi^Aotoo, &foc£\ 
* S)S OO3ejoei3(O)<3<flfii0€)(OT® S)njjQ^° <SY0aJOolcrfc° Q>3(J<03 <&srn<3© 
GUfl&Oo ^oqj1(o 6 S)j3j3gjlco;Qjools)0(io tro^o cru0iU@©^«A3 

$rol©4 (SYDg^o «aj6m 5 <z><soo «Aosla>6i£ crrac^WaoQ 0 gra©l<3«a*6n^. 
g)60B«)Cn ^<ol<e«<3.Tr)S^g 0 ©T$) <a>j^«©SU02>C<B^6TO 6)Q_l^l^ O^JO 


* fiusmofiSWQft a, ai o 0 cno Ae-j^sa. 



*J«fUeJQJo 10 

a ^©(TOanaooofto 611 oftoD (alamo ft o sfisaoajTlgo nru, ©1, CD, a 

•®(td cooej oci0cn>«(fli3ji®fi5B©ft £.srrs0d9a. [ (a 4 -Q ))2 q®ctd 

an©a£o < dMH (g)o j £p qj© cq; Q-KtHaaioao 10«& A0<r^^jl©lo9scrr> aocH<tn ©QjiSfl* 
•»«o43cb ro^afW a® Qj^9c0a3i(®o ac/3rtulcO<2o. «o(an®oio gQJQ?.o~ a aj — 
2x«u=a— ©j. 

«roaoLjo£b (A-J-a))3=4<a*.aj-f (A — qj) 1 o®cr» QJmo. 

( A _j_OJ)2— A 2 _j-fflj2 + 2A.6U=4;A.QJ -f ( A — QJ) 2 

/. A 2 -f ai 2 — 2 a. a) +(a — su) 2 . 

^o<aae9^<5)f(STtjn©aT)o® AgT^a©Qj a)©^aiooi ojocroran^cnj 0 . «®fi& 
«©aHai ajoc^oiooi a^ 3 &(i£ms®on »^ 0 fta§c/&W© o^^gdo A^A oer^ qj©laajajt 



0.6. ] 



sucrnjufljfldo ftD$©ocm <m3&j)©>of»o A&ccg. <6Td«ajoOo 
cnotdso (TO<6®gnr^®(DSUc03Oo jxj<®©{c^stuoc^«eaQo cY^o^aocaTlgl^oliSajo® 
cru 0 ^j@©^o soooaiWo. a_f!s>cft) <a>gi$rorcD sucmueoBOo ooo&fl ©6 
$D3«66n§ <tn«5Bgfl<ai ^§1 qq)D(s6 tosng aeD©><3ca£i06&8Oo f> smocfto. '®d<d 
Q jgr^ao^^rruoDo cuggsoaiocno c&fmojg^acmo cug^$caio(/5roY5)l 
8 &g 4 ^©EpooTIflfccm aoaotoaig^o (8Ydort»©oj^o©<a»o6n§ d^osvoirol©] 
*• <M©acmo ojobo. fiT$)cejCttJori £qqj]s>s (ij^<s(a>oi0<ara)]895<m oei o<m 
ajY3)lejl©§l <a>^«tno) oejo ®ca)o(/3ai^©troifi9><m ^o(W©©Tl<o6 cr>ooffiS60T3 
«ojoqq;d^o oj^sco;oc/?©T3>l«si gD©§]cafiffl><m (Sco^ocoaj^oijQjoc^oejo 

^cnolfi^ejo fir&CK5>®aig^o (2O0r^laQ o (iQ) Of f3c ai(CB0. * 

* o-iirnueisuo lOofiitJojDOai Qi^a<j9i5i^g)T5irt»l<fi oooej «Qioan«d9ian©«B(iaago 
ooicdfl. aooaflnrrao ao<8©o Ag^dosLujcoMsyo qko^. go <9 

(S t^aO Ondc&^ligS^gsloQ; ^43f7rg>Q100;3 q^lfo1c9Qarno. ^O_J<d 1(SGJSU0 1 1 3 ODOc863c8a ). gQ Oil 
OS 3oaOC/5CH^3tiEh41'0o OrUfiOcoa. nrUo9>ttt£U, nJftJSrtH, &JSC/D(D), «8a<a(tDOJ 22. flSB 6) CD 
cooej ociOfl»3 l aian®ffli3G3 i <mo3a_|ocb oieioca »o©ttO)®cu^«ctoM<g)ao<fl»(r». aiu, ajs, 
s®, <&<a> n(D<m AgTosjeo^ &6nso<as. ©»«o_joSo © j<ytpo oru^ oj— (©^(C/C^ o QiSflTl — 

<5)^)5$3° s <o>CA=<© j(cg)o <o) «a» 0 =oQiO(n isbo> 


"fl 



OD 


o-jrtn«ejQjo 11. 

•*• fr53fi ^ ©J($2)6SB§.«^s1 aa^§l^ ^3 0)®cfi^(®faujn3aoo§ (gie^o. 

sue cnoenumonfo Aj^asajaaoe^aro <e, a ^. ^ajocb 

acaiowoi^®ASi©iro»lffiJ *®sai o®<na «(9iM©o at/BoMlcsao. man *groo augocua 
<#3iV)<sa<m ee» nv^aiggiB^o, 0 "' 


ArfODae^scao] 


^v- O O T f**0 o 


[cxciri. 

(0Yanoaro)©o aj^i®c65>6r^crn ©oc/dIsyoq; ®®sn3s^gs>ai^° ft cm 
jjQsVr)«a>o©©<2Kmo e>cm £D5rr>jS>a<mo c^gjljy 0 sd©>]<g 6 ftctnle&cm 0 o> 
©laiTVotsiy^Q^ <fr£a^. (Sra(tn1^cnajra)s>cm as oortftl©6 d^g. oils) cm 
©>60tt£Tl©6 ^SYDlaJ. 5SY§) (Bcafl30o 6D«a^D00$©TtDD£o ^SQ^o |Da|Q(JUl 
A«©K03 ^o CT^£QiaOCt2n§l©ld9«o. (8YDajls)S acflgio O0olcflKa)ls>OD ^ 
«dSo <saJo©D$<tnmsgg) ©cuo2k (SYa*a_|3Do ft(® «c0>osrnl(o6 «d 
a^aJ^«©T3)0£o CSQJ3©05)(m<^1©ldWo. (BTD^o ^§1 cq; 0(56 OJ^$cQfi30o 
qaaulfijs ©to) @(0)6>ano. * 

cgY3cr)aT5)©o £D«> <su6mjuaj^cg^ooojo ^jiio^ca^^cn^ceoosini 
©>ff>cno ftola^oc/olsNo/ cugjljyrtnlacr) ©tfsnssgHgaajjy ©6rsoa 

«e>(0 )S oj= A giooi^®caiaa0o 4 

=®cwoa3Qj^®<as2i©o — 2x°c«;)<®(Jda&i©°. 
oeag^oj^gos^ac&oc^aj^o — 2x Q fi3oa»o. 
srOJ^OOfOC/Do. 


^smOi^Sc9i21,®o=:^<0)5iiJ 

=aj£i©c3Qj4-((g)^(C2>o <e,<»ju-j-((gy^ 2 >o aiu>9 . 4 -©^ 
^gjo sai<a> + © j <$&> o < 9 ><®qi. 

£ 2 On® 33^0 t©J< 3>0 ACQ»iJ = =' 0 J 0 O SaKODss^J^o C»fl 9 >ai 

= nGio © ® <eiai ©o eb o . 

OOOej®c8aaiYS)fi5Bf.0^ i S , 1 22 ^S ^^1 QCI0GJ)®c9iai©(mtBl® CD 0 § <®^o. 

,*, t a > ^ai^®da^i©c == «ioc«D©Qi^3t9j2a(®o-}-2xoca3<o><2aa2i0o. 

«&, os== ig» aw <0 ai^o 4- 2 x Qfii > ss o. 

«& giooi c =* c& o coai^go — 2 x 0 • 

• 2xae>g^^35O2=s2Ql^g®CQ;a<X)or=rW)a0)<0Ql^o^-3Ca)3C/5Qi^o. 

<wo(U)Oca>^ ®ca’0C/3Qi^?ozz:2x cu^®ca)ocoo — <uioaoxi>ai^o, 

Qj^®a»ocoo ~ 2 x a O' 0 (mo 

iW 0 ®aJ 0 Cb (tjr003;f00i>^o = J ®cQ>OCOOJ^gQ — 4 X ^fiDo 

^ 2 X OJ£g*CQ>OC/3o ^ 3 Q»0C/3Qi^O 

0®QOT3gJ3o aion&gjsU 

* ^3^03cn^QOi^3CQ;0(003a^03ai03©> 3QJ^^GJno c3Q3ri3Qjoi 1 j 

((TOQ^a-oo^afio) 

Qj^\ac9®sngo (oooaloai/ (QSsnss^ocD-Oj 0 acrnlofo coafiyoaci;^ * 

<£ar»c&o<o 6 >a<Two aJdAsGisuo ^l 2 jasS go«j ai^3cajai0o n\)^^ ^r! 1 . ^ 

aTU>s cru«e» a^oTDtiOaOrao, nroa aosnj^o. ^sro^otofurttW ©(olo^nruof^ooa- ^.c, jj 
er^«n^(oJcrTlr» u j 2 ^nruo 6 i^©(»< 0 T 0 > 6 )(Tn «9a^a^. mcaTIrai^^iTr! 

CJQ§. 6 )S OfllO«»3cJ9i31©0 0^(0^030. ^STD AO <0.W1® £lola»2gO 0^0311 3<ftiai^0 ). v-j&M GJ olcB; 
• 3 C/30 AASCOol. Si<9 (SOCOKrtJTO) 0aJ«»d 0®< TTi OMQOOQgSOQJcga. 



j [ cQ/c0YO)ls3o2aa 

gDo^tfoofiLyaeo> ^gjlgj- oitacro ^jLoaQ 
S)S vGiofm&ani x> gD©§la^° <8 yo<53©ct) acnol ©6 acrol<zs 6 « 0 >£ag, 
oJIsiom 8 jl( 0 ?l«cD;Q^ai^o ©snslejo ^g. CT&«ajoOo ^lcsbo^ 
(Oitolcoi 8jl<3)l*CQ)a|io ^^lc^rtsTlaaioogo c&^sruYm as! < 10600^0 ajggaa 
<an§l«TldW( 2 Qi© 6 ngo* ail©cro m>cuS)oa gej 7 iy 3 (c 6 a® (scootocu^g 
aio^o a©CYtt©aj^g&ja42)ooa7^©7dwacu. * 

goaj]©s ca>o©< 3 >oora ^mjl(c 6 6 U 6 rru>ai^®cafti 0 o ©jojog-j^cyi 

gf, ^<sc©«<k06TOl<o6 cuaiW su 6 nxutn®ls)aio aj£go ? colfc^lsc&o 

jrnl©& gs o tolcQj(m\g>o^n ajggo ? ®®oo«<fl»o€na&g7<^ aj emxtB-icw 1 
aGio<wacaffl 0 «n 3 ^o gr)<D 00024 <j<fl0i0Q4o c&sleo) (® 0 <©fd6U6rru)8CQ)o 



aJflftaeiGUo 12 

(0rt<>aJoCb a'OftlcoasrfnjaaiA-f fflS(0)aJ 
— m>&g A~Q-l<3)SaJ. 

gaafifis nr\)ss<«> mo> cu^<i<aiai©Qjo ojccoSoj £^'i«QJ^«cfcaj;®OLj®aArr»* 

®«<j g-joCb rrortnc^a^^^oi^^dftjSJ^o — 

aj^ac&nsnjo (TVoa^Oca m afl)arroo sa^nrvosysa)) fl2 o®nrwo ^,e^dW?Aca3 

(®fo-^s 2 ) (®o — sa)^«® 2 — aa 2 . o$<r»aicr», 

<8» 2 =(««>4-fl2) (*»— fi 2 )-f ffi*. 

* *>, ai q^ctr) ftsrral^gooc^ACb. 

a 1 4 . 2 a.su -f £u 7 =(<a> -f ©jyW Havoc© oj^o. 

*#,2^2A.aj-|“ 3 u 2 =s(4* — qj )*-►*» nroaoj^o, 

v/<* 2 +2**®J +«u 2 =:(ioa>Dc/3aj^^eio. 7 

\/ «*» 3 — 2^,a) + ^ 2 ^io«)oro < t)^^ej*. J 


r»<&* 

L 0 -® 

opoi^adMtt©® 0 ^ 000 ® 0 - o®an>UwocD *^ofcj^sg2° ««$ ciol©,<3>l 

a©lci^oj^ J<afii0o3 o-ftacno g>9ot>$«j9»D 
sfrfl«aJ@ aaooofCB ^o^Qj^««am 0 o. fooTtas go^oo*<a>o©nol© 2 i ai^ 

a^ftS0€)(OT3) < )0®O §1(156 2>S)00 gOTB <8<jaft)06013g|.o ®Td6U61fTUJ 2)0 

<nTl©l<aaofr) aiejloaj ©oaol^s aj^scaffl0<ora)7(o6 o^oloo eocoao^ 
crr)@°. «T§<e*<n>o<o6 (SY& ®caa0soBOo gon&o ^slcog) cu£goao>©&o^ 
orogf. gDO ojgB aTO otajAQCo ail 

©cro. «DaI)©s gp 9 c©*<o>osrnl©aj aj^«c9ffl0(ora>7©ai6o excn©^ 040 
flggo Qjsl$mw) 3 ©QajO(gIg)o aoa©o Qei 3 (W«<flftJ 0 ^igai ^aHs^©aj 
ole© ©oc/d!©q 2> ©0c^ J )on3)©o©<d3 06n| ^9fnlj^(mDcan§l©l(6aaaj. qjH 
©cm col^^s^osrnlsajg 0 <8T90f3)©Qj^aoa2)7§7©7:a8o. GQii&wzcBb 
©.aJolco ©oc/ol©o2) ^ © §1 <ml <j co c^o ©oc/olokCb ©6nslffia6o^o 
cr©)©?c30)ccyo ®TDnrt5)©o©^D6r^ ^fffol<*cda$roo. er§)d8bCQ)o<o6 ©_ojo1cq> 

©3c®lcq/o cueilc® ©ac/olcqto afes7com& gqoogosxckj) ©ac^a©)©oS)<fl>36tt§ 

^©rfl^l^^wocclgl©!^©. ©.ojo7<b> ©oc/©)ago (S^cro)©a4^§g (jcoo 

COo ajailo^ ©OC^CQ)OCQn§l(old94o 5 a^)0rol| O . CCQ)0CT)0CYlJ>(0DaO(0>1cil 
^ocw>(06>ffim©o qj(cb o. ^^|Ty^2)Oc08«cqjoOo acfol©aio cuggo aonaf\^ 
acmo ©so|o < 8 q^olo o (et^a^cm (gctT)l©co (STdCYO)©{aot&om acool 

©CO©c&a06O| ^sooliyo^ (^05^02^82)7^0^02)0(06 (gc 00 ( 0 )©cr 0 202)0 
tyoocYa^oaoit^ca/o^cno^ 0 . ®T^)c9jca)0(o6 acnao ©60§ 0 (a)«rag7eg§g ai 
^aaro)©o (gem 0 . gaotaco acrol^oiio oj^i» 0 d 9 iar) aorol ©6 ^§7 

ea>o ©6 cooaj ©6m7©(YAo cu^aooa!l§l©7c0«o. go^ajerno ©sr^o gomo ^ 
slo 2 > ( 8195)224 ©snsl^oioo^o gorol«a 6 oc^o cu^oarocaocflacmg 0 . ail 
©cm g mol « arioso ooDaTl^cTioc^o oj^ocyo>©o cooejiaffmij^gg 
oj^ocytdoo acru@°. ^sm 3 ©co aom ^sssel g 2 «D©sn/l©sn| ervosuj 
col©atj>«©sm a®ol q^oIoqTi^IjWo anm @s«JB7ccy§g aolocroonmoOUj) 
«&§©s cug^ocY a>©o. aerra asssobI ^«)©5n37©®srBol ^©1 

*ad 3<ZB ®^(^^^^ 02 )OQ 2 Tl©ldWi 2 i^ 0 . fc$<d>OQl03a$roc^G^ CVOo 6 ^ 
A%©S O)gg«cQfil0aoO2)7§7©7c9«a@ O . g 2 60)3© CO GY$<6.2CYlJa0o Q^jAoal 

6i7jua2)2(^nipl« £ ftai0aocs2)7go Agjl^oo cu^ 2 cam 0 ©(zna). sraajl©s 
^^©^sqio aO Qila>©aj ctuoguj^coo^o ojoI^ co«s©(ora> qj © 7 ( 0 ) 1(56 
«>© susrrujo, ailano( 2 (aTa)(a) 7 (o 6 gam 5 U 6 rru)o, ail ono©rmo) aj©laD 7©6 
®®© 224 ° ? gQ«5B©0Q oj©7co7<36 6 ij cytlu txjocs^) ^O o ^o©oral©(isn3dl§7 

OT 1 C\V 5 /U 60 Q)/ o 5 ) ^ »n) /r>nr<Tn 6K «rr<Y\d> 4 * 


o 







(fflacmo Ailaioj. $o\y<d>offlo S(^ajufltt<ftfii0froj(§Dajc>. gD<rol«ct> $1 
ai 1 fr^© 1 t 9 ®orD ^ 3 ^&® 6 TO(urcol&£&. £Q 60 T 3 $>cy} ©^uo^p^aca 

oj^ojcoIaiziso#. | 


* e© ujotj ^nttai^aa^ceg.o osng oaioa» 3 Ai 

^aculroj aJo^aj®^. noanv,® a>, ai a®™ aa* 

( A -^- 6 U) 2 =c 3 j^ -j- I 

/’•( { 0 » + ®J) 2 — 2 (d,,Qj. ■ | 

| 

ae8Sm eu 7 + 2 ‘ 9 >*«u Q®<m®' am Qj^(TO®aod.m,,. ^ minusm qj a | 

taocwisrasm AfijWoo. i 

i 

<d> 61 i Q^JOTrt ®CQJ 0 CO 6 )iT?T 3 ) CD Q®(r» c 9 >fejle 3 g. | 

_ js? 

(ffraaojacb a -J~^-i— co. i 

.\A=CO — Gl. 5 

. f ■ 


< GU~> 



(in-su) 



aitol^aiauo 13 •’; 

ffloeg^ocb ajffll.tejsuo ( 13)«J S!! »»«AJ6m1oaj oa oaxm^ 

aoio oi^iibii^oanTO,, ai^n® oi^acsiai.oexmtD v > o®cm®Wo 

n»o A^I^AwaosrnarW, cola, oj^jam©,, a#s raaocr „ Boli ^ 

«<fliai@aoAOT>— (cn-aj)i. a®®, aao(® a(9 aj©«jn»laciio Qoa«=ssu x(co-QJ) I 

«##ya& (A+ajy»_aj-c = A 2 -t- 2 *.su. J 


o 


''■*/' ' " • 

? CO 1 *— flJ 2 — {CO— 6L 1 ) 2 -f 2 (CO — Gij. QJ , 

rr(<o — GJ) (CO— qj + 2 gj) 

=t( co — ai ) (co+ 6 U). 

ggiBSOoD «ai/Oco 3 o®f 2 > 3 aDongyjgscKn® 0 o^nrra tg-jAOoamftGOam a 9 » 06 nrOjy. 

/. 1 3 >-0 2 =(1+0) (1-0) — 1. 

2 *-l 2 =( 2 +l)( 2 -l)= 3 . 

32 - 2 z =( 3 + 2 ) ( 3 - 2 )= 5 . 

4 2 ~ 3 2 =( 4 + 3 ) ( 4 - 3 )= 7 , 

5 3 - 4 ^={ 5 + 4 )( 5 - 4 )= 9 . 

^qi©qo?§^oo rf^saaioclb, 

5 2 - 0 2 = 5 z =l + 3+5 + 7 + 9. offimaaicOo. 



» ajflftoeiaj© 14 * 

1+3+5+7+9 n®cm<oft«cn a-iflfU&iajcn© 14- <d Aoernl^^oscrno ao<a>Y&l 
&<® a^cv«ri«{^ai^g)ao®l^ A&pceaao, mra®6)«6,osn§° q^ja oal a am ocygg nruosy 
<&§.©s ai^fiaB&&a?;o EifiBBGoooijigg ®^ru^®AiM^^g. 3 cQri^ Afi^Woo, go <5 
•a^«<a^(©fmt&W ^aiflvosyaauog© Qjal aensocoHiolcjeso. ^a^arira QjfolajTl^ejotiB 
Qjonuo, fDafi 30 ffl®(Dru»trolarf ^ma°^ j|/TOoa 3 ftmB©ndi ®k>s®j w 5 to £3BG<d casejo^ <3 a 
*£j 5 § 22^err§°loang auanru)5T8 a^olcoTlfolcdao. 

1 + 34-5 + 7+9 «©cu^«<d>aj!(g)aooQri§ oarjOaeiGJo Ho* Aosml 

-Sjlflflcaaflto. $&<!) ®tftiH((g)©rnrro a\tnru u o#)am GftGuaaDCB^sm o_j rala&joj 

®n»isi ADanrn^)^ & 3 <ao (Braa©ulaoio Qi^ 3 cfii 3 J(®a 3 a)®oflj 

aJffifO ^snso A 0. 

A 5 2 =I+ 3+5 + 7 + 9 . 




' /i 4-ajg^eioj I 

®T&a30m>o <§£Jo. ©Yd$5> ai^®ns>1s>oio ajlaJaSW^l (fljeaoco!! 
aBocnoDCT© 0 . (m^aTliSSc^ao^naiJDD^fmmTa^o^ (©saral (Btdagjcrunonrj 

6)20 §c0® 250 Q05lgg|$ CU^ 1^1 005(0)1 39,013 Ojl aJ®^ (m2 3001(316) 0030 003 <g£j 
5^)1 «25, ©Tdojtas o^ool©aj<rn^^aT3ls)CD ^^aruaoooGioflafccTO @s 
srol aig^lflMo^_jda,30o. ®T^^cru£i3a3*)(OT3) igonotaa&o ai£go qoutdI 
6)00 (^^cru^acrifOTTOlad «oos)© 6)cu<g^. oto^d od<xs6><313) i^Ioojoooa 
O03(® 0 . ails) err) gD°) (genotaoo gDoglry filQjqad&osni ©smoomioao) 
sxbko ©enfUoocqjo (^cmooofUD30os)(5Kr> aorr7l«ooc^o <£sro!a^° (Sidn» 
( 5 )laa«co 6 )© cn«s aiggo «xii^j(ml 5 )aio ai©loo)l(e 65 )aj^« got© © 6 rsoo 
^loox ojlsicm Q jl^<o/orufi3ao5)<ot® ©srreUaoc^o (^(afloourajoao) 
«)<cro) acrolijaoemo &3«©a cranoaoo aacgjsg arflcAsTl ©arakinAo ai<^o 
coo&n^ao ooOTcranocn^© 6)aicsy agjcrra (gomoo^lcoj. ail 55003 ©snil 
6)cr> gr>©§liy oo3ejl6)oo6)o0a3>n| (gcmDorraoooD^fara) aaoitaco <r?)c9a) 
aioaJOocruj^aooajTtDlaia * 006 )© ^(ol^arxmlsxx) ^sniljy ooo&itaoo; 
cruaD^cmoooo(tmi^o03 « 006 )© 6)ojqq^ gc© oooejoo^W. a-ftacOD 
^cOQ3ocmoDOo©)tf)l(®ono aerntaao ao’l«eil a33^ooa\ioacr)<zjra)0ceil5>aj 
ojg) GO 05) (0)0 003% ail <8 003^25(0)16)00 OoTcoil »STO61^3oorUOOOO(OT3)lfi0>tfS5 
g£)(0)l6)oAo OJ£gS)2)300d 6)OJCQ^. gQ© (ST06T5U3 o^1c 05, §D«N3l6>0(3 (gem 
(mC300g^g9(0)ls)oAo I^lofl). «D(0)l6)a£o (§&Jo ^6)^j3gp0O5 QJ^^lcn) 
ooTlfi&om ajlaJ(^(m 2 0 <^§l©l 6 )gj 0 (m o . gDaTtas o^jgjooaJlejo &§<8® 
6)(0J3) ^IcOOO'OdQaCrD^ 0 tBYd6T^0o003JD3OO(OT0))695(C^ ebOOitaoio QJ£^)o 

6)Qj<e®. (er&ojl^ooaf 3 acOfitaa&o ajg^o qjo^oB,. tfrooutas oo«ss)ow) 

<gjl C£D Gr§JhCm(®\ ail S)OTD «fl?)6><P 03JL0 3 T),W1 93,033° ^(0)16)00 ^©§1 
aooldM a. ^oajlfci 003&iD2)<5) ^srnliy 6)a»<eec8>. ails)cno a_o 
^( 013 ) 1 6) rrio ajg^o (9YdO)loo3 <flfl 5) .'P cruQDOOtzmjilffliOno ojofl^cO,. ail 
6) 00300*1 (TUQ3Cr)60t300 (DoTlgo^sl c&fls)^ OTUi33CO<OTO>l©5 0nrd OC©l<8«>. Oil 
6)003 0J3&)(0T3>l6)aio ajg^o (61^ro)lo03 CTODIOO (0)5)1 8& 003 QJ06SQ 

d9>. 226066)00 OiloLjl©)(5)^lcQ5CqiS)S \^a>3©o. &§<3®S><3T3> CVXSS 

6)(GtQ) \^)lca5j 00®S€)(5TS) ^loQ) <2> §-6® 5)(OTO) ^>1005. ^g<E003S (gjg) &> 

Agc^acrosgro) g^g<o>. nfuooooo c6>$©oq30Q3S@g) <aTI 


*ctooaeg)o«»° ] 


G db507 

oJ m 2 d> t ' 1 ° 


^Icd®. ^6WS6)00 (geLftA©6rnaocd>cn3@ cug^i^lco5c^6)^ cu1qj©)(© 
^Atuggaoo)ocD(^GJa4o oj^onr^ro^aiajo 

a_il6)0O3 gD") (^3<^ ©6) ^3 5)03 -^5)003 <D£ng OJg^60)36)^ (g&jl 

j y cg^u^snso^sms ) 2 ahl(56 6)jajolca; ©3 c/d1c^s)s qj gg cro oj&j! 
<fll ©00016)005 g)<D§liy ( 0 ) 1 6)036)^3603 oCtTloJ, oil 6)003 0 _ 3 &J.'T 5 )t 5 )l 6 )ryio 
oi^o 03063)3^. aj3&is)(ma> ^©§ljy ooo©ta,(mtj)ls54 oil 2003 ay aT! 

60135)03. g3ajl6)S aC3^0Jra)l6)n(io (L0©°° (rUi33O3<ma)lfi9,003 ClD ©T OJ 5 
0_Q£U6XCTO) ^©§l^j (0)1 6)00 aOO©fla,(?T^)l6)oAo iTO ((g) Do 00103 03 ©Yg) 

6Tb^ 0^)003 oolc^ao. o-Tl^ano G,§cea6)fTnm aD0(03;ibo «oa;3cy3(gaia0tfe 
cno@°. fits oil 6>s ao©ljyo<c6 ag)(g, n-Qej^6r^oa&j6)acn3° 

©tfe oX5eJ6)(5TtS) £3©§lcQ536)(3) OC0©c&>(vSra)lffS6 ^§]§3Q4 qO(d1c_J^° a® 
©n©6 ail6)003 OJ3eJftJT3)l 650^)0 aJg;6)(3TTO <XQJ6)0 013 <E 6313 5i)SC. 

^sl OaJaci 2 n^©ld&«o. ails) 003 ocol^oe^o aJ3J5)m> aDo^AmTlasS 
<Sia«aJ3do ^©§1^ ^§IC25®)0CQ/l©ld^o. ail 6) 003 <9?)6) f cp 0010303 

eolaena oocld^socuoDo aQ)0 <aGaj^sn3oc^6)acnoi7yn6)oOce®$r^ ($ro 
(zy)ls)CiD aoo©ta»©T5)ls)oi>o caTiS)$P (nH-oao^g ^§lg aO©laj, ails at) 

Ctyo CLOeJS>aS)S) ^§. ^6W3S)CY) aOOC^^^O^SCQJBOjOao 05CQ5 6)6)OJ(^, 


* ai^f\ A©smo: 123 x 123 


^&i°! « 6 > © 6 TT> o 15129 

(1) lOOsioio aiJ^C) <a>2sQjnf& 1 

~5V 

(2) anaic Isjoo 2, 

Ofci fOsnsoc^fTjtroliSaJOQjo. 4 

i2.633 6 ) co moaj, <6»S.omm3 11 

(3) -xcajOJ^o e^atoo/^ 4 

(i_caj 6 )ma) 220^3rro.) 729 

(4) o-Qajo 12o^oo 24, 

7 2.M ^orr>3 cy tnoD a a_i o 04010 . 
sjrofafWeo d.g.c%m9. 7"<i 


g.oq/mo 

(OMOOCDo 22Qa9Qcr>3) 

attG86)or> ^pj°lA(06m« QJ^AroemfmmloMo a5loJrt>°l<m^ncn»a)faAo 


(1) 36>0»Q QJ>^w 6)Qicdfi 


■ 

9 

(2)3x2x120 &|<to 


7 2 


(3) 20 x 20 ^t^nrw 

} 

} 


l 

(arujDacno 

i 

4 • . 


(4) 2x20x100 ^|rrro 

> 4 

. 


(5) 100 x 100 ^j£}A 


- ! 1 

j ' 

(ouqj^o 

1 .. 

' 1 

i"h 


O'gjo 

1 s! 

j 

t 5 

11 i 

j 


cn_0] [cq/(0vO)l®OeAl3 

oDOOAoebo cco/oco ajggjg&Jo. ^<ul©s aj^«a»D05«j!0>lfi9>of>3 aieiW 
CDC/d)s)S QJg^rtJTCD cd»^6tw§ Q&J©(BT© ^(6§l^«>aJ^l(DldMCm© 003 

©AaoAonogD 0 aQ)ond c^gjlcwono^ 0 . <mo3cnculeoc/>^^ar» <av<e»aj 
6rn0g^ <Y>®s«><m3> qj^sxbtc) A^eir^, (roosujoajlestorm^cm <3>c9« 
ai6^oafi>0 a£)cr» $crnl<e6 ttojog-jlooj (gd1cd>©sm^ca>CQn©>or» qj! 
<8c©oMaoACinog 0 . gDaraaco Qjg^®cQJoco^e/)c&>©ffmo. a-ftaar> ojg^o 
au>©(gajacn«c^sfi^cu(^<fl^(86 *Dtsy<d>3©o<a>s>cno aoocjg<8<m3)C£go odd® 
cdjtsanoc^oSKu^ aD©)dra<$onos(§I3> a03©A«n3>l89><TO cLO&JSiflyrcy) a§ 
wcraDg ac«Tl$<dA$roo. qd®1^joocyo)®o o-0&JS><ara> <8>£*cy(5Do s^-Ojq+ 
qj1«>oco crunocoo <afU?lry}§ aotol^acrns^snsotescno ao&Js><ow> 
ool^jl| <$<scoj aD3©Artjra>l8^or»d 0 (TO©oo nraoocr)(oirola>of» Agsroraj 

®C®o2lff)®!3>©cd«OeO§ QOftl dj . OD(ol y OOCYD)©o ai3&JG><0KD Ag(^. 

©co aDo^aazDo i^Wo. QD3©<a»©ajra> firdfSiTuyf© Qjg^o 

ao)©(gej(a3CQn§l©ldWo. ^sasocn ajg^arowQeJo#. 


« s^oflcBsqio Qefl<fe(&6m^j«>o<oo fi^cofloS OLJo6rmtj)^*aJ0 6)ai(a)Qnfo. qjcnfl<oi ; 
af\urtaxtffiOCA<mancro <®a9aQigroo (gftoo>6)aJcq£. §2Qjl6)s cruo^ooTUo(/3<w»l(rro <o>c0a 
cugrgo if&Tlay 6)fljd<5j®mo. 

12® + 9 2 o^fmoriooio t^&Jo ai<m<8<tjn»smo. 

<wa^©<ar5> (gTleQj 12oaio Q)£j>* -fcfccq/A. da&nfltio 81. «®a^aoeiaoow 12©ao 

Sfifcgl^jg) 24 aas oodidao. 81 ooocgo. aooOg<ora>W qoooao <8ig>cy 

<mofl daJoojo. aa&cftio 9. ©srwooaoejo 3. §&■> ^orrftaaio Qig^Ortjwu 9cSaolfna «a»& 
6rma3ffli «c&(*jo ^jnryo. (Bsneaeaoaiaan® fiafc§l-gj2> 0 t®©o» w . aJV*gaoei«e»o</3©s= 

24 + 6=30. aa*©!® 0 ^ 0 owsbo 15. aogg ai^acaoaj^ej©. gafisseor) ©sn§ <gflco> 

Sey^siscb. 

toansaoaoeiexm® ajl^oyaomajranfrigjgl <8 ko® aDOGAascoTI^ <g>W «aj«g«a> 

oaosism^lai, 27 0®fTO QDOOAO <&1|0. §22)6) <£>0605 ODO^SXW® QD»lo9fflACQ»0 6)6m 
89b1«5 3 olDojo teH|o. jaaflas ^aacasneo. g£<>> ^ornloco 27«ri&§l eo 

eol^ooi QJg^dcaoco^eio Oi<a»o. 

24 X3 + 3 X 3.=(24 + 3) x 3=81 . 

ftfro cid ro u&> «3 «nr) oraW (Osmooni3G!l6)/ora) <OT$^a^aiw®l©>fro AfiaroKg nooogj 
«>mt» QD(tnflote6TDo. «6n33oai3ai6)<tm» ce.^ <0j§3^aOfij<aro>'i8&flV* §2,0116)5 ^Tlgletf 
aoai<jrtJTtnc%© ^fldowcmp, 





CD 0 & g) 0 QQ> o 


Q OD C/5 0 (510) (Oo 


(TO CO CTO) (Do ©60$ ©OwHc&^SlS 3 CQJOCOo 5 TOCYU)©o 5 °en<3>0 ? oigj 
(BCQJOCOO, ajg^ocrD)©o CL^crol TO6i^ajav a e*«fld& ^")©sn(§ aj(m<e*s>£ 
(STSol 6 Y^tJ) 0(06 (TO Qj rro OOJ CD £ OCoTlg ©Sn| ©OC/olc&S^cqjo (SQJfflO (TOol 

c^os^-)c 9 j 0 ©c*. gDoTtas ©oTr| ©oc©lcqjs>s aco)3co©ra)l<o6 TO<uool 
Sictbo exdcm)(OG)®W) ajglooJotsS oj&jW ©oc/tDcq^s ^©glayoeof)^©! 
<e$o. ail©cm TO) <s<^3</)coT3^©>omra>s>cm TO^cracosirmn) ^^SYUtroocsS 
6)juolco> ©ac/olc^sis £3©^oQ)3a2T|§l©laao. ails) cm ©srelsooc^o TO 
aiilryocd ©oc/olAtb ©sniqgicDOc&og. E^cnnoxoo gco/aioo^o °^3<tn 
ajo (TOol6rmroo(o6 ©oc©]cdj6i« TOolcqjo^-jc&o©©. (TOrnlsiS {^cnTl©^ 
aJosmwj) (^ocx^cmrolcm rt»ce»m|roo ®ea>3m©Tij)ls>a&o Qj^waTls^cra, 
oooejl(o6 aejofmsvuro) ckfisrarco <sc©a9cssvtn3> Q&jljyKD (ooc/^ 

CTO) (Do. oil ^ cm <Q0 Cu 1(G6 aJOSYUYDDGaJOSiai «OJ(6s)aJ ^(TO?!s)c9(Svag^ ©o 


ooIaOo ©snstameq/o*. o-fls>ono acojoaxiio cug^aeojotocno. TOaTtas 
Qi^jc&ocosxoKJ) go© §1 *y ctrTl 89i cm (SCQ^oooajg^s><mn) <d»^onntg Q&T).£y 
J®” erdarocof. ajlsicm «oi>3cr>6>in3>s>«e»36n3 Qj^aatjJosxmtD ao©l£y 
ttjQfiJo ©ocg)ao>©aocangaj(CBO) c&aail<c6 ©.0J3g^lcQ> cgpQQ/oS><a»06ng o ||. 
gTBof>aTO©o cro ou>© a^o aentmajo. TO ojI ©s oGi3(ms>ontD CD a ail ©6 $osrol 
^J(tj51©6 TOCYO)©ajg^5)(5TO)^5l ©OOoT «CQ>3(/>a 302)1 §l©ldMo^. 

(u^aayocos)®!® |Q©§l^j<Tj)l©>rrB' TOrrrooaj^ixow) AgeroHg cgefl 
©3c©l®cQ)acoo§. ails) cm TOaz»©s)<*TOS)taaasn| ajgj 3 oro>©$)©Kj> 


* tc Qod(/^oa^3d(OJ3^83aci3<J<0)3 aj^dcaoc/inryieooiQo | 
afgo^j qjo^Joo Q (Si > ail co o (oo®c%jcuo3oocD;rno g<saj®£ ll 
osqq>o(jcoo agasalnruoa^djfrms dsdso oaorajoa'lcm oiuaa l 

3ai)Jomt)*droo0ttft(orifuoay<&ia)3 6)6)a2ijQJo oaijODoe ooij i_i a Q 5 5 ii(co>Qg>YOojy)ao©} 
(SCQ/OtXo, (mOOtnfDo, aOiOOJlo, OJ^dOOJOCOO, 01^303)00, 3QQiavW c$QC0)9a>laj»j 
Qsn$ nruocjoco«3a6)a®^o6n| raoc/&lA6)a «o)6)o Qi<aS33Jc-.Qj &o D &<aYa)gro6rolaJ / lQtj 
anaifrOcaficrn^ 0 . s&seaQao ^c^ssecb of! cozens . 

(j) deaocoo, (tji o au) t) o ( v ) aroaordo, aonoio (vlii) OCJ3 °> cug^dcaoco* 

(ii) dcaocno, Qfti3(0)o ^ v j) (sroawfDo, ai^dca^ocoo (j x ) oanca) o, oi^ac&roo 

(ijj) dcaocDo, aj^dccvocoo ( v ij) «©nro)©o, qj^ocyoxoo ( x )oi^dcoroc«c,Q3^3c«J>C4| 
(i v ) dcootoo, QJ^oatofDo. 

§ <03«/!f\A©fi. a, su ofl)nrr? Ag-pafiA. 

(j) A -f QJ, A — QJ o4)rro 8PSK»3fTO5Bacb. 

4c Qac^Tla Jaj/o n^LQcQffij^o oauQO <a>^ radLOOny <*<3> 1 
(jco;3<ico dfiaocy io) a_fl<?agp < 21003 cr>G^cr^goold(U) j| 

(Woalflc^ QfOl'D ^ 6)<0)<!) OOyg<0)3o 613J? a oO 3 ej 61 ^ D . 5 5 i|((3)Q2^T00l^ oOij 


^^aasgjocftJe] 




[ca-crr. 


(A| QJl-f (A — QJ) 

«C»3C03(TO)«>dC&3a>3fiUo = v ! ' x I =A. 


. ( A + QJ) — (<& — Qj) 

aca3C030B)Q3atI)Q3S0') = L s '—QJ, 


* (ii) A-f QJ, A.QJ. 

©sdo^ao'gii^^'iem qqi 3<1(0) ^dc&rtn aoo»3c/5vy oj^cdj 1 
c«r)ad^«oao)Qaj^a^a^ej<i(» sowalcna ©mj |( (toiggjrruo^aoo) 

(a -^-oiy* — 4 a.qj=(a — qj)^» ajlonm doowoamQfiseQa^^^sngas^^Q-io 

[qoj ^Tla>. 

t (lii) A + O), A^ + QJ^. 

«aw3C/3ai^3aJ^>9o»3(ico ajlo^nf^doafoqjooi l 

«a§CTiWoajg^<jo»3c/3^aJo dfia<r^<j«»3o-n Offlci't (<t»)!Q5'roc(C£)aoe) 

( A+a i ) *-(^+ aj »)=2 A . su . 1 ; 2 ** + 2ai >— (a + su)^ a - *)2 

(A-j-QJ^~ 4.A.QJs=(A — QJ) 2 . j 

Oilonm (JC0>3(/)3O»Qfi386)a©^Sni|aQffl*aJ36)eJ igfla*. 

II (iv) A-j-QJ, A 1 — QJ 2 

QJg^3aTO03a|^3a)««Att)3 d/sdd^cnsajl 04^01 «ji | (fl»tQ 2 >croo^aoo) 

A 2 — Qj2 


A -f Q1 

a-fiexm (d«J A0snfl^|«Qj3©aj (^>1 q*. 

$ (v) A — QJ) A.QJ. 

««a<^<y3an«A3 a «»3 c/i aid (^3 oci3<a3^S^*nr> 3 «i * 
««SQi^ocy<a>3on»ajia^ftJo <0 3 « 0®^ 0 ^ <aH <3 « cii 1 1 (OD^YVJo^aDo) 

4. A.QJ -j- (A — QJ) 2 = =(A + 6U) 1 

^Aocm (J)<ui A3«rD^^j8oJ3QftJ i^Doo. 

§ (vi) A— QJ, A^ + QJ 2 

«*a^Q^oc(n<jA3 aj^dc&aac/iJoaKiiia-iaQ/jalai) i 

ooiodanr^aans Qj^acoocoJoJ <j«aaja^3rol<ro3§ao ll (ta^nrooi^pood) 

5 * 


an-<rf] [<s#»e<t$W 

oDcTl^j® <jqo#ocOo.# flSTd<Dcr»<Oo ao)3<ma£o oj^«caot/?Q)o* fiSTdajl© 
QGjatmcxtno) g 2 ©§l^<o>ls>cn cu^ a co>oc/)<tjrwT a cr» A&sroKg auo<& 
«>ato (g&)e ctdnrrooo. cdo&j1c6 ^Dsvn\o^ ^omxtm>\d> (TOctocoj^ 
Qejl-QJ© acQjacoof. ail«)cm oeiarma^o cu^oao)©a;o. (StdaTlot 
coot] Si do © grata a&ooqjo <u^sTO^ 6 rBo< 6 »coog°* «ffraraflc^jyAa©o «g 

cutas ©oool«di«)^€)<d»o6n§ ©AJa^aro ajg^aasgioAcrD ©$ 

GtlAS)gU)A3sn§ ©ojo^oo. a{J)crm<c6 o_n^J«3B^o Qj^@aJ 608 ^ocQri^ 
(oldMo ogjicrn ajldotaai^g^. GYdaTtas qqid©)©©!© ojgjlxyoci aig^ 
6 sb% 6 > s Qfii3(coaacQn§lol<fl«o 5 ^emnrxmml fflbdb (a>ma£8o6>ca>06n§ at 
GiasQffilgj. fit^dft»ca»3(o4 ajgg608£«>s 0 ^) 3^040 «tocto©o^o fiSTDcHsrcns 
gD° a^)ond ©ac^Jarooajo o£J 3 < 3 )Q 4 o (TOolsrrroTlg ©oc/otaw 

tnsurn) ^.6modWoojgrpd aigjioaocoaano) g.6moca«oo. cffr&ajtas qgio 
rtj>aj^©ant» CY33£Jl<ri> ^osrnli^ cu^o aw © 01 ^ 0^0 ^§1 01 

^ica;oc/)fi&OQQ;l§l©^d9«o. ajls)cro £D<9 ai^«co>oc/)©ajT3) ©«6nsS©2J 
©aj^° &crnl<e6 ajg^3CK5)©sxBKJ> ^| 5 atfoo<tnl Aon® A£cy. ail a cm 
©srataaooqjo (Sra^ulg^. <SYdaj ©oooIaOo © 6 rataai)Oc^o ai^a3Qon§l 


« 9 » 2 _|_qj 2 — (A — OJ) 2 : 3 S: 2 a.SU 

t \ 2 <&*+ 2ai* — (A — su) 2 =(a + gj) 1 
ajtatm (|)©ei®£jD 6 >ei 

* (vii) *» — ©!> A* — Si 2 . 


oic^oatjxooci dEflfiddMM «<tto«c /33 ©ootfl & a^o^aJaill («D^nroci(/)QD c ) 


A* GjZ 

= A-faj. 

«J> — OJ 

ajlocm (j) 6 )aiaaj |0 6 )ai ^>W. 
t (viii) +**> A« 4 -SU 2 . 

3 jlQ^jQpl 3 CD 0 aq |«<®0 ai^«oa 09 C/Da <JCfrOCy 33 ><©ls*QJ^ I 
<b§arO<s<D )3 ai^<la> 3 (ic /}3 <Jsaaj^T^<icQ; 3 aen»i II 

oao^eia^oo ^oro 3 «(i^<moo ©oc^l acaacm^^aaeroa. (<m^nruot 4 £ao«) 
^ A a -j-siiZ_j_ 2 «e i .ai = s£:A-{-aj. j 

culvert) (i)6)ei9Qja6)ei ^Tlca. 
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0g>°. ©TDg)o €>^3g^<roaco7ta;. gofiOB^ao Qoho_)c^«toDo. sdojooIot© 
aJ«£iSgg>o £aj«co>ocoq6nf ? ciQ)onol^ o^uogt^l. 

oeinDig&JsoiQOodW ^oDcosnflitProitDTe^^a) ^aiaca/ocoaigy. oQ) 
crrflg 0 (5 TDqj©oo ggaltas ©juog^crrflaj. sdotbskd g>(® ojstI cuoIa 
otoGsedo. 


* $ (ix), (x) : 

(ix) AOJ > *»* — oj 2 > ( X j a" 4 * aj?, a 2 — qj2. 

ai^3(W)©fTu^ aia^aro oaooQj^ogu®^6mi 1 
c^a&/frj>o*<iaa>ocY\^ 0 J 80 s_s\ca^© Qi^o rrD>^c^i(t» 3 crO(n)o | 
sflfi<aio ^aH(a>o ©3cflne_iQ0/aaowaj^Qa»c dDculi! 
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arooocY&ao cnooooigj<e»o©«5B^ocon <mdoiCfflai6m3^acfi;1§loldMcrn 
©oc^<0»%s>s orvoa»eIW38lAS)«i 6> juo^on®). ©ttoTtas <on<9>«rs*ml<aldM 
cm G>crnlod ggaj&aor® ensoe&on Q^^@aJaDcon«>ldWcm o> 

cnoloi aj|nr^©aj 2 iocJl«§ fotflascm ^§1 co;3o 6 ©snsD^o. ail 

3cmeq/a<o)l<B6 (m^cyg^alcn^Q-jacrw ^§!ano <06 (gcmoc&o. ails) cm jd<b 
( gcmTfflbcm Q^^0QJ03caTl(olflM cm e>cml«)ar> c&gisrorcDoctsi osr^smo 
St o. @aJo aojootnoasi acroo^o. g 3 sm 3 S )00 cru-g c/ceoB^od* 

cmcuootaaAo ac^ocOo«>A06n| cflsxmB) <£\et«m ccvoGQm&cw)^ oj«b 0 . 

crvgc/osoB^os ajl3c£na(/)oS)a>a6n§ <a/ls)3> <a?)s)<p oruo'SUj 

cq|o qjkbo. rrogc^W8^^oano)cuools>ofio scxyomaoc&cmg) 0 acmlasS ®r& 

o(U>ocri ao(o 6 <o>3afc agjcmoci (SY&rg) ©ftsnscm ojcdd. ©6noTl(oi 

0 ido ( 0 ) 3 a& <d» 3 <e 6 ( 0 >dc 6 ce.osirmo)gD &cmoa»cqj<al£}. sr^Aanoci crog 
c^6os0o(i<o® acaJoc/PmioanocoflraOoW 3 e^6^ov)fi$g<g^. oanacoal) 
®ca/3(/>6TO0o©A36n§ (Tvcfiuj ag)Q<0jCcyo o&ocqjAeq/o Ojj«^«nr)o. flfl 

* 4 s o®an cn)oQj^conai 4, *. 2 a 6 ? ®sng rruosy^a>g.o aan&©aJ§^«ncfl<9(n». & 

qAos cn^aHocn a^ggi 0 CLj«B 8 &> <3»0^j89bl«i oooej '^qJ mdo a^nmmJoctymo. | a® cm i 
col o co elcno cvt ooj^ o^)nro oajoo^f nr» . elorr) oru ost^<a>£b croQJ coiQjIcq/ 3 a^lfolcdscrD j 

^aj<88^.os c^Qic»Qi^flaopn§l4>ldMao. a o^nro® fi^g\^ajao<»l(oltaafm a { 
aplocn e»c3J0<&n ^<YPow)Qatr«o ^arTtacn crcsaio aoH a_j ^tm»^6)§33 \ 

' socoe c®©§j83flaj& a© ^©ocroo ajoa^cro. 5.©oo raosfflilaAotfral® ^om> j 

(mo ^orrftacn ooaeausgg) o_iA«m»l©§3raB £j©ormo ojqoooo. a. c^<Tn<©\joi 3 mi- 5 
crt>ot®©<acrra© 5cm Oiiaaaaomo 3a_x&. j 

$ cvugc/aoacb, orvxDgVj&ecb, ° J £3}®®* ,0Ta,aj jaojoaag^oo ajogjoaaajasJBcb* j 

m)gcfcfiS8cb<aa ao5®aa aGO/ac/3(D^aQa)3C/5fl®acbaa v «odD<a>a8£§. 1, 2, 3 V . 22 QJ ' 

©a* AQ09<m V ) ® ©eniocrros&cb, ^©omocrttACb a^nrnlfiJaQao dfcfi-Tlcdaao, cJ . 

«38©co cwai nr\)gc®€38&o<*©A36n3 ©3Q) <® a cnioceojla ca>oc/3£B8 cb ©ajQgoo-j 
aQonoorai ooo©ei9m»° ( J), fiJrD©waP(ra 0 saai nrv gc/&«ss a f£ai anm&d acw) 

toa5l«a»o</>65Bcb ©axsyaianJ tuosl^. « caouxiAataowejBcb ©jua^em®fcm&©efr 
sOri (Ewaiaan orvaa^QflJflaoa®! oig^aaoa-^a^esn)©. 
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$<o> flTDsrF^nrooegg^ oco?o(/)cu1oQa;3(/)6m3^3c^§n^Qy a«cm<a»3(o6 <«• 

oqq; 06af a® cm gpssgaleoja s^ s^g^ ag)^jDo «oo;o(/5an«cQ;3(/)6W30o 
^6n5oc^°]&Jo, «aK5«Q : j§l<n c eacm6)0. er^^cojo^ elcm^aosYT)^ 
gOcfeCm STdCUCG) OJ60)3 Oo (0)60)3^1 0)0) 3 Ofi OT^QJCQ^QJQ^o (SYDOJCQ/ oTIa^o 
(0)«JB^l<mo)3ai «cQ;ocoailjcfl»oc/)^Oo ff)iu(i(^ 6 n|®n(isi 3 
^j]|° a® <o>(D«a (^t^S)^DSii3l0(joj6Yr)o. oj^QaoajWoy^o 

co 5 ails) cm. a® ^q_korj> 1 s)cyAo <stas) 6 \ 5 U 3 on®o 003€>aj3cmo oxzalctsi 
^«§sm€)<a 8 k!<fi 6 TOaTl^s ^cml^cn^^osni cno&j 
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cobOo S)a_i^Oo. ©sn§ ajd^ciyo ^®ai(0)OS)&33cmoAca>3(o6 ajsno^aD 
(Wcm. ^aTls)s cno &&)ocmls)&)ocrD3 c&cmai oosejo^glc^Qj a^|C^^} 
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m36)ejocfliis)CYio «a^8a3<&cm mse jIscdc^© (5Tdoc/oaoc&cm s>anol®oo 

^srnlo^. ^^aj 6 rTozoc^«axioOc> ©snile^ejo saraacrucfi^) gj ® qj 
® odr)§l©id9«o. (STOoc/ootbOo ooo^ejoanols^^ (rosiajo (gros) 6 i®iiocm 1 
fla>«s4 cooejo iTOail§l©ld 9 Qo. ^aTl®sayo m 3 S)ejocmas) 6 T^DomtBoQQn 
gl©l^«cm( 0 )lcm cui « c/Do^al^. g,3§S)o o^uolan rreq^^Oo ^ 

a §i°^° a ®® cfr3 oilier a±Ji^g^. go 60)35)00 6 >Cmli) 0 rio GO£)Q5)rm)&dQ&3 

6ri 3 ®*oo(0)ls)a^o 3aro83®o)c^o (9T5oaD3fmo)c^o ^srola_j. ajl-»)c03 2i 

«oo( 0 ) 1 ®kiAo ®a£S3oS)«a»osn§° fD<3 «a^63(tsro)Q^o .5Te>oat3fa)t»c£yo 

g^* ^*gjoO° (TOaSOfOaSOB^Oani O)|ms)(2)0®®l©la?3o *. ®T^cabCCt>Ort56^ — 

* nrvaa^ QaaceaotQj^oraajo <gr&<ttfl©aio c^tdroTloq/o: 
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aJflftoejaio 15. 

*»Q«ai3{Tfco 003©ei3cn»o « oi § o std! foTl o aio csy</Hv>\ AoarTl^olcftaorn^ 0 . 
a-ioTUejajo 15(34 ea aai2i©o«ra moej Sgaj^ajsnu) s®3ao a>4 fiOc/Ti^polcdOcm* «qj 
oo ess erosffl) g&ey QjHt\tt^flpcflTi|o eac /foyUn<ao<ro. era 

©as ajsmuooro) erDs&j ©^^«w»fiB8&0flaTI o-flacmago aJAoraOolceecm. 
©ewseaerwaflejo ©<aa ojsmu©<ora> mo^@a^ojsmi)63ejL3oan ago <u«fcanftaO<aa 

<m. fa<sfioor> s>6Tt| aifi^^ioiTOlajo sa(oaj©a?i(0)o © juoW ©eya»«YVDSS8^.®n| w . «rcai 
©o»gj3o iwaanyoanpo gDeysjB£a3<!karrc. ©3«®3 ©^udla* aismuo 9<o^^mS\vA S2<a 
<U(0>aoaiaaY)3aiil(olc963o« e»«a-j0cb giraaJg) susmofiUB^as aosojoj 

enxDSSafio ^s^cq» 2£ a<fc33©CK»\© n6o ooja&ioonooAcrw. «o«oJ|3Cb cnoaenmrAoro © 
diuQSQjo erosrsj 0 «oo(^ajaoooTl®la9aorn ©<® fi^fmnroosyooatm A^-pa®3©anrw 
oinr». «ffifi38©ro<©6>nm <wo©«au3cn3^©m gasso-jag <XnaQ a^o aooaiocoajaoa^loleM} 
©cmora staoorooay a© 1 ™ AjyWoo. sftflroocn 4fc£Lj\<«<aaaiio£b eooi fvoaag^a ©a 
, &3co1. culoaD roo ©ai 0 T»° ero5*®j° flaflBajaaaoaiOfnoAO&mao e»©«mj3ma cmaf jft 
fOiu<»o©aJ 3 (rrs*aanrwo ojcrra. maao-pcb erooi rrugc^flSBAsaw^o^osng acaocoaf) 
<icaiaa3eaCbd»ta «<»3or^©Qcpn, «vg</6fi3fia,o«flGajott4 oroaujja ao © ol>iq$ sm^arra* 


QJOTtt. 


f?> I nno Vxmo) dry c . v > 

^jfooa£§p<» o ] [al-n® 

gojoolooio «<a»occ<ora>l89><o6 ftou^ocaDglo^dMo, Gr&<ro©Wtac6 
^<n»®a<on§l«>^o*- gooi o^|^©aj03<nn^dwcfr>/ ftcrntanAo go 
oaiio>os>&Joor»(Ty)orrao. gosros>cr) aj&Jajcft> ^eraoa»^ol«eanejo crua 
a^0«®^Oc0®3°* (TOails^s <8DiaQo©«0>o6n§°^ (tj)®onooqjo rtr^aio ostdovo 
««W><q|o G>&\o£ aQ)£}0<SoO0qjo a®cma<64 CT\)<a<*iy8«je&3 

cal cYUoA^<m(^iia>^(CD®cn>o(^«JBgocnrig okzbo. aJIacno ggaj 
«ooo§° g>® o^|^©fUfi>(OTa: ^«§«ro©aafl<5& go<D orucB« : g^8$>(nia> 
€>4*3srt§ gQsm1^s)<ft»o s^ . afl)onoDci ®Tdajcn>ajfljB«gio$ Qj6rns>aodM 
aoa qjoto oy|^©aj(a3CQn§1(^<flacrr)@ 0 ||^ gsweaco cruaig^aoo. 
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<raflfta4o ^u^ooaoo jost^jo, julej aje^@oj«ra0o $£$m<a>o©«BOo 
a®crco ai«B<sau3()o ^sroAofcroroftaaAo cy^cevoTlAGo a®0 flfftd0 
fmoocngvff>g>ojoj ^sn^aocBicrD ^jg©oao«xora). ai1s)cro 

«>s>^ucy. (TOiajoDo ^oojn<o6 ©juag^lco; «u6mju^srncr>cg|o 
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(mzKJajoOo ©ai ^j®(Dooo€)<mro oa«©ffl>s©2g° g.gmoag. ©raajoo 
s>afio acomoo $osro1 ©>ocon§l©i<Ba o. ®r&g> aitacrn n\>a«^Q«6^t 
oalclaa-p .qjlaJai aA(Grv)° (SYdooD^^ocoTl^lftldWo. fog) <8aO<Q)cuo<a^ 
|©)©ano ©aJiu@(0oaD^a5ra)6><j9®06n| aJrcraTtaco ^snoljyaejo ojtaco 
a&zTIg^ ajaftg) ^jg©oao0ocon®§ sQ©l<e<3a«0. ^srgjocy^rwaocan© 
aacrr) $otfDA3<0Q4o ^^Ao©o<y(inroaoa^^d9acm ^osn^/oja &or©<a 
6>ono aQcrra <qooj!<b 6 ^ .ojogyl, o^crol^ 0 , g3«re©ao €T^ce»«auoOo aiuz 
Stereo a co>3<e6 ®ntf)8os>A36n§ od©1«^j 5gsno1^6rraoca> o^gn^©cu 

60B^OC3oJlg Qj@ <i®«CO) CulttC/0a31ft£ft. |Q6O10S>tt) $£€VT^)$O6mA0©«J8 

gl<o6©a»j^ 0 aono]&>©4 <2aft8($6m3co;l©lc0<3 scqjdOo. a_ftaaro ©6ml a 
ejo^sl 3$sm3<»l©lce©1<o6 QaQQvmdo ©6nfls>cn©<0®o6r»fo ao©T 
«od»6T»oo. ®r$AQa>o<c6 0008 «bOo ©>eoB^l(e6 $o6to^^©ls)rns>o9®o6iO| 
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* 6t ^srnc^sri^)0ooaca>aicw o raftncao’fja^eajdcuno g> I 

or)<®-i3a_^o stem ££®ro«co a ceio myo<oJ 55 U (<3)^ruoej£aDo) 

^sro^sr^^filarf 6)01^° amn}<ttt©a<@o « nxa a cQfltffl<aa<3 cm 3 do : — 

— i 0 aj<mg)lg>frfQ qj ftp ©o cyan — i» 

$£ 6 raA 3©0 s= 10 . 

aJ6mo^om m>ory o a o»cn 

ixio-i+i+l+i+l+i + i+ 1 + 1+1 

= i + i + i+ijfrf i + i +i + i + i 
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od doooa©©©) era<y|noal©l<Mono aD3cg(m®lfl9>cm° a®© 

XflCffOo ©TO© (yg^@aJ 60 fi^ 3 CQ)l§l©^dWCm ane) 5 B 8 ^acu 3 dko a QjCOd 
qaultii 6 ) jqjo gaiety cgjocoJoflnacno ctdn© fQoitas^aoAorogf, 
©fcaitas am @<u©r©l©aAo iu$©oc©©<onj) ojg^©oJ6oeOo oj©«d| 

roooa»ocrrn©cv) i@-u©©*> 06 r$ ^«rnl<yda& ano6)&joma<a©mr>. iga ©Often wo 
wooc/oO<iA»6n|A<»o«j& aoajo fittaaJ(O)0©ai0a»° (=^). 
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Gcns^osng j£6rnl.yo«54 ©aJjajg©oc^)6oeOo CLijffrgf ^.^ajod9»o. col 
ejlci §dootb1co> gutcrg) 0 dgjcrwo oJo^aTiransYcr). gosoBSKr) go©l<e«0Q« 
fQfuTtaar) ^sm<a>o©o6)«fliosn| ao©lce»l<o6 $£©rgjo Q^ei^ocoTlg oj<®o; 
jcstgjosiAosr^ aoGl<e«l<D6 aii&]fcocan§ <u<zbc. csttaitasj 

^srryaaAam maaTlcei ^o«ralca; &arfls>cr> <u<tnroocy<OTO)l Agioaoo, 
c&TCfla^oOo Q^gr^©aJ6aB0o aJgg)° ngiaioo. (SYdgD aaaiaoco/ljj 

qlkcbo) S).aJogjW cpjoca;os)cabo6n§ 0 . ails) am q^^(@qJ60130o aJarra? 
$)cr> goG&lfi&cra «0>^«cn;6n|<s(TUoDo |d<d oDD^aocfl&am ajggg -oj^E)©*' 
aoa«)gjo. er$a>oo;o<e6 £d«jk»©o coo jyg) d^sl«co> o^^|(gau«Bgioc& 1 
©Idwcm qj < mo>ls>m 6»oo<yasTt»l dk^ajoai ®aJo®. aoeJo 

G»g8 (®OJo (TjJlAcy. GTfcAQPOCBft QO0<|jJ<CT3>lfi&><e& O-Q&io @OJjU 

gD®oc/&$fe g^g^g aQaid cuan®. ^^ajg^a3cQa«CTijo^(arifi>aAo ail 

«>om aoo<D<d»Q<c*D © -ajqtmactalejaao} aooc^sxairo aaJccBeealfijaoot, 


* gaoftas ^ern^o—J, ^smAOfco-slO, aoft>o=lP 

i X 10*=^— • <©<nfU aJo«0tt|Ql«§J5. 

faoflosl^Q^cmajn^ori oojQgoatrotj i^aJAjSficoaso, aJgg° , jaoJccTjsjftM 

4 

(itfW Q03<oA©aof»o^ AHOocoTlocn Qjoai©aar»o A&^esfis. 

i=10, 

•~-5-10=J. 

oo^roaWna ooogao a&® ei©<yiawfl A&caoaao onei©a(m0at)9§JJ 

m)8aoary<*)®€n)oyo<»»o* ewffi® Aosnt ^©oio a_i<w®U§l ®©Aa*o«d, 

i©<A0Snj ftP^j a_Q£do 10* gti>ff&daJO©£l ^^.©CO lOOAOCOJ aOdn£JO(C& OQ&A® J* 

a/l©m> a D3Cgo=i|. 

qOO»AO— 10. . 

40 xa^©ocfcfi88$.©6028ari®i aJ®iol©cr) ©foocy WlAaaaoo* oj<Jc&m scafl©* 
o©ocgoi^ ao<g><*© a.gg. «ra«ajocb ®(wl. (©03o_j3£bi aaaj© j. 

10 oJS&©oa® 0 


(U) 


(i) i}*M- 

aJgBOJffiftOCOO 


40aJ©®°c®° 

QjgW)° 


4 


10 * 

(j)(ci oDo©«&a»®nflntO©(ry> ^aJ®3©a AigiOeossrG&Oteot aig^rowlssi AOjy. 
(ii)^ flj©ooc^sj8©a ^ga-i63B£i3c0sO aiggtntjjltuJ g§|. “g2(0)l©ni<i 

^JW o_n©(m aoo®A©imo> ©ajaGDDc&sOejaoo, QD3^©®ra) ©oJnSfiSeOeias©” 
^uo^iraftaftto «Jw(OiDal^A3©aosit5 W . 


fXocv?) 

^cmoa&o.ocao] [tfcn. 

g^ajtos attelieTlotfrolc® ajfmtotam mo^ejIoansW o>cno) 6 ><r>©«$*o 
$n§ od©)cM«oqjoOo oDo©<d>®D a am aarnlrm qdogc&o cnoej 0 . (SY^ 
<p 3 fiJlGcr)G« 6 «o 6 YY| aoodgaockam oj (m»l « no ails) am aanol 

Gar>G<e«o 6 Y>g(ms>aro ao®l ®<e«> aajen^ oDD^rmajlan® oocsc^gg ®ojG 8 
0 dO>s>^*o 6 y>|o. cr$)£e>caioa 56 aomo moesji^gg qqio a^o aooej°. cTOroH 
Gtmo^snj oDog-jcoTl^or) qdgI^j anajo aJt^ersoAo. ^sobgoo aoo 
©AGtofl^oAo «nro8o«)<e»3Sn| aD3Cg<ClC)lGCt4o (StOoOOSXCt© $£GYT)la^. 
at ©® 0 flt9o©oa30ttn§l©1^©o. o-TlGam ao3G<d>(oto)l^aio <SYdoooo€>Aosr»| 
aoo(g[cnj)l«>aio ®amaG<OY3) ^srnla^. «ciaaaooan§l«na®o. (Std 

«ojo 0 o o^t^j^(0)ocori§lc]dMo# . ou «fi gocoJl| o_ciaj6ut30o 

a®© ^ggcu o 4 )om 0 (SY5ol®ai6n|d90(s6 ®nxD8^(tna)^>ce«3sn| aD®!®^ 
cmo ©®®cm ^60Bs>m aaos>ajocmo (SYd5)6t5Uoamo (OifiOB^lgsi 

<rnl ^ 0 ^(®aj^Ds)a3ocmoa^^©1d^cmrwl^oo QD 0 (^«)aar» ^>gjl^° 
gHOYloao siojocrols) ro 5) eta osin§ qd®1^o(s 6 ^eBQJityTlajlosoiQlco^ 
(BTZ) 6 ^| 0 . Qj|s>cro GQV «jQXD 80 oWH» 5 T 30 o (Cenfl< 20 DC^o ©raStoilci OD®l 
^ oooailaTlo«mlca> e>om ojq&jo qj^o. ails>am qdo<^s>®io> 
<mocn) m3©&iacml^cos>c6aasn| aD©Tya<sd <5Y0sfflulaflo«sBl<a^ Q>oroo 

CbT|§ 1 o)< 0 ®o. ^6005)00 ^SYDerJO^o ©DCSYDO^O Q»(® 0 <Do{O)S*Cim 

* ajioim maaTleHofiJelay cu<owb 1 ©oo oooenej\o 6 ®al<» e<m©A 0 ©'i| oo«l(Jc 0 a 
odo. ®®«Q_joCb aoo<g oratorio fl»ow6)<m ooo©A(ornn©aio <wooc^o©A06n| ao©l 
ao3(o A«aO©aio «koo<a© ktr» Qos©A«K»l©oiio <jo®ao©A06n| oo©laj0c» 
<©)•. ®ongj3& oo3<2fflwTl©ai o erooc/o©®ra> ooa® Ado&9iuial®odo qo3©a©3gcv q oo 

«A«jiaao©A06n5 ^srn\®cdm«rno, odd® a<ow»1©o4o crcoc/aoSAOsn} <ao®1at06»6n3o. 
aoajo.wa oDacgowTIfflaio ©AoaoOAOsn^ oooldd9e>6mo. (swaajocb oo3Qg«ial©a4o 

WtWOon# aOD(OAOT»l©aio «iii88o©A36n© ^6rnl^. QOO® ACTOftlOrtio *ttoaa<OK»l 

©frfooqto QOoqg«non©o(io a^acwOdo^ocqjo oqijo©© aoqh® ooftn^jodi oo^emwwO 
5fc©ai aoaio Qj®o. ©odojacb oDocAfijraHoodo (ewoojd^jegjisoja. ©oooltawfi-p^ 
Oai^jcm crjsrococ o©(m odostdo. 
u 


o4rr>« 

000®©3c^oC«003©©0^9 QOO®d£^a3 oC® © A9 (^ao'ftd t 
$>ca-ia aooo o4 mo& u 9jKaasnnoa 1 ) J a©c©9aooa>i aoejo 1 1 >5 

1 


(CD^a'Oo^poDO) 


20 ■ 5 20 20-r5 4 

02 , 628 © ro 9jiffl3oooafiSB©a c^^cflflnrnfflDilcfw 0 <woa.joj(ora>ooo ©aiq^A 

Wltm qjo^ow, «»cuaj(cte>a>^cQ>©(» q«»&W 000^(01^^ sn§ v . 


] 




i 

al<e*cua<io. ^smsosnajam^os unaaamOo OTiajiBglejo enootm&j 
OTsragflejo josmla^. fogg josmcoo. a_f)©cro oooe<e,®ra)1«>n4o «ae 
Qs)<ma> 0tdoQt>€)(2orrao (STdoc/osxonD «mo6s>aonao <a»gjl^l^(0)£>(Tt) jg 
sroao^loo/ 6 >^J(^#oqjoDo aotol.ojanoeQ/lg <u<cbo. «d«( 0 aitoc/oaiiq 
£§• S9«ws)cn ^smCT)aDOSYY)60)30o. 

ail cioo <ro^®a^Qai3can^(ol<M<tT3 ©3c©ls>co/ Qjg^l<St6»6in§«rajDOo 
<JarDQ®(oro)c^o <srdoc©<sajro>cqjo aj^l««eafirno. ®r^ai ajgjly ©ac/al<q 
S)S Q^Qooozm&z&ccncLi*. ojIsjcto «^q 0 ^s1^©)d»ctr> ©oc*] 
«>C3Q/ ®ail«<6®6r^3oaj30o -«aio9®an»cq/o (TOooo«raro)c^o <§ejl<8<e«smc! 
(TOai ails)ooo ©ooolas «mo83oc^608^oACtDaj^. £dotb$>o) 

Y roroW>o (g&flA©6m«ra0o. 


* Qi^lo^oamos"!: 

“ai«£ QDOffioowxjQao^, AOQgof^ajM oejsm *W’ll (rm^cruc^ooo) 
| ^ef1<a,©6nr)o: — 

‘V“ ojoail 8J«oa-#<^ei9*Qio *1m>ana>1«eaid”l 1 (053^01^00.) 

Y <n#Wm«U. ijan.afltmw'lm.. flooDd (ruo^^aft ovaanoeaBaae. 
»m<,. 3fom oj^Wots sWId «o®W i_5a®a» m)a«^eao<w«n>.. 


oo o ej a (2 isyj o qqj 0 

ooi®©ooa1o9Do 


3} x 3} 


— 15X15 _225 


14tV 


4X4 16 

«og«ojooej ^ei^Aaeminalejo: 

y w5-vW*V“ j=3i 


sranoorrooo os)(0oooc1a o *. (SWaflos am m&ojaicuta* ©snf 
<Waj '°' aj0 Aw.owIgWIjj. a4B ° ^oh^ojo gj® «u<fiao 

€mifflWDa§^sloariffi©ofD3<T» 0 j «#.£,,* .roa^ajaam©,, g> 0 cu®1 
*3«™« n ®3S£sl< a n®©cmacra‘ coWaoaflgTdg. scrota®©**, 
Wo1»1|og^. oroagjoOo »«oowflsffltf 2j»c»©«» acsro 
oKmojlangboai o$ A «a t ««i«o'Wo ajclaa©™®® sracwaacoUoo. 
*® ®«®®®«^AaoAo» tt o. erolcweoaDcsmox. roMMU ^| ocn 

« W ®®ct»Wd (TOoWl^attscnjoOo &a ,1 

©oio •c*oM*«cD W 1«cn J , < a. a|0 S60BS)cni)OTB>3 ^ TO d W0§M aa 

oMueaumucDlva^ w***** oja^crWl 

©mftjW o®0 sraolcqjnsmortt 0 WolaoasnsscnjoOo s««<ora>®aMn 
AaaAcm <§>W aojacowU.m®. 82ajl©s ojctoWo^ ©cnaO 
«o6o TO «1 (roo1*« < n,.a»s««D S tf TOo U ©eng, 0 
^aoan©©^ aQJ «i. «*®1 •«W» a^sn* 

* <nriW ' (U^smlftoJo «.* TOolajawld*®^ 

"»* gnjo^eioaq^ o acu^. roofos am>©suW jd 0 ^ 

* oo©ooMriao (Rule of Three) o®™ «a-i4 aioajaoaeg «ao®: “maaj.o 

«0, nv ej««0«m. ®my «rf</WW '.eaeeeW A =. m(Soj(Jei3 

, < 4 rt »® 3 “^®4®-.o 6n j AoosQ^^.n^m, o.oggQ.oo, 

« «^o -®»0^o. ^ ^ ffis ^ ## 

<mW> aJ *“® oc *' A *» <wa A *o«n <9 , 0) <Y>Qioo«n*o o® 

co*,m O^i ajoagmo. ( Ru]e of Compound Proportion). 

* acles •,a, WQ n •«»*,• «.Qi®a.ffl 8 ebo»al, fta n, (aa)V . 

« SttQii©s ^jaoame cwamjcnotfl 6>cn^°. 

^jaoenocLoaj o (06n5nr)Dtfl mxo). 
fia^Jo qj^^cwojA €)cr»gj°. 

BO^Oanaio awraapaocoflg^ «&©!. 

ffi 2j gy .m,aom B3ro 1^ aJa Jl s1o Wo . 
^g^ya^oj, ww.wle ^yu,^, Mgwe Ugj 


ft/cro] 

(TOo^ 5 rTmr>(^ 5 >oD«>cO«o 6 nj rs)s>cm acrnloneP go 0 a(j)on» cn«s <stdo| 
CYW^^tdjosnsra^ c&WIaOo e>o«©ocimlon & 0 (md 0 co 0 |> 

6 mo^o o-Q&io o^aToolaja^oo^ojc^sng'. ^(a>l^(Yio^<ft»o©o. ®ifo 
ail«)S ^aostr>'u J )<e<rol< 6 »Oo tfrasmilcm axi^cy^ < 9 * 0*1 Ado © 603 % agj 
gams gro^ < 8 T§> ©snflsxr) (5t3gst5USf^g aj A( tj^j)dcg 4 
5tm^«0tO)l &arnls)a&o aiDfijfiBOQQn§l(ol<fla®g 0 . goraJlsxr) gp-ajjfljool 

6)0^5)^06101 ^SroljyO(S 6 ©-OJOCUj^rolADo o^gjOQolgaioCQo OX) 6 J 
gQGJOCO^finsaAo. (ffftajtas © 6 rsls)cr> (SY5«6t5us^ <u<ai<03<ft»caaACim 
< 3 )° (606t5Ul<Di 0 O© 1 <a»* (5T56t5u1c6 G><t 8 oD©l^ an&i^Od^omgg 0 . ( 0 Y& 
ojlas qxxdI^joosS $s)eo)ooq|gaQjodo ©snslam 0 (srs^ gnrteaooaTIg)©) 
(Sk^)A«dd(o 6 Q>coolcm° 0 K$offiulcc 6 gDosseW ©sngo aoftJaoAonQ 
<s>° ciQ)^mo aj<cBo. fog^g^fc3<&«<njoOo \yaosmo ^aoeroaaaiiwtDl 
am ear&3*oc&]§l©la$o. ^^ 2 o<a»amgD°. ^njo^ac©! ^smd&o 
© 2 ia a .m@°. ^c^en^aacdjaaajjOo ^aosrna.Q&i<r>fma> gDiysioQ^caao 
sn§ ®ra^aj<maflcm g^a<*j^i^©l<a<3am ^_)<ao 6 m©oc©l©ca> 

6)o 05>O61O| oD©laJ. al] ai 2^^00X1^12 3 CoT) g QJfflJo. «Daf)6>S (SragST&JS 

(gyg) ojdOjfmrolg 0 o>(® c^q? a£)ar»o (ffrd6imjlce5 ao©l.y axi£J6)acr&© o> 
am< 3 > 5 >am*. c^os)ro)a( 2 B^jfid>o©o oenr 3 )g<a£b 0 S)< 3 T 3 > Q>(® ojA cu ©loo/l 
6 )&j 5U6inru>nrvosi^©cfi>©ce*asir§ aDoljyoosS 2© 00 Qj©laa 3 CGTls)&i a® 
ai©]ca>l$>aj 6U6mnucroo6^j^6n30da*o a-Q&jaooolg 0 . (gragi«7is<orc) qja 

♦ u gi^ 3 ° a oaeioo rrucnorcr^) ^aodsmono oflsoisoca)^ 1 

gi^acLQejo iSioJoi ajs^fjaojo ©s><o)©3c/tf)Ac ®tj>o!i 
gas igf|c»aa©s ag < 0 * 1^00 osroloflos Aaerol^lfcTflarrn^. 

(Qjaosmaoaio 

■agouMio-ttftlo x- — 

dfflao^ofib aa-^J 3 X^^^finoaQaioss^aosmoXfiG^ao^eio, 

©©©fcoc/^e&njrroW aagjjo^aosmaQaiQftjowo i(yzso«6ro^3(iAaj^3<a>«cn®3s 
S>eyao <»l§l«n<3Mo. 

g&s 6 Qi(m)©(mm «D©om <joj©o a<ts ^«&o©iwa>W ^^pcftsoo. 

1 Q-)fcOero<XO£lo 23^3flLQaio 
(Q-jaosmo ga^o 

i^aowDaoeio ^jaDem(W»l©oio o®(© ©^^WDSWaosmo <wo@ocy«ir»l 
ooaio Stt^^®s<o>o«i>^§l(^ntiS©o« gftaflos \ 0 ao^ 3 ®Ym&&o&&o,aaiJo 0 Oj 

Q-Qaio (Q^aosroaQ£J«oK»«9o3<i^ao; cflboo^dattiocb <a»oo^o. aynrty©©i©«3c/^Aflroflfi4 

oy<ropocn)©(OT» «aei\©$ aJoagmoanijr. 





’ [<** 

^noofijo a<® qj© 1 a(C0^oocQT!§l©]«fl«o aQ)cnoai|rpo*. go«jBaos>ajio)o 
<f© 0©0©5 C/o1a®O« 0»OTD C06fY)l<O)o« 

iTgsii ffiajf® ajsmusa9&s«jtfW &<a oao a© Qi'tOcxTlci ««>cgs®j 


nru 


1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

. 

10 

11 

12 

13 

1 

14 

IS 

16 

P 

18 

19 

20 


rol 


in 


ojafUejauo 17. 

oj^o afl©aoa)n| c&e-pflfla, {©oaa^oCb agooojolflarniDi moe4aj«m»s3e§.6rt5aA6. 
(ajftlgaiajo 17) c»i®oa>3E, 0 22®a_ia?f\©an> oDrol^joei ax)aio ooog^ oQ)crra°. 

12 5 4 5 



aJflf\(2flJ5Llo 18. 

a-A©ao caaft} <ai«ra5®s©a ©Qiaa^oo ©aid^s. (aJflAiaioio 18) a3$<&3<rnW aoa'oa 
ft)«ru)0 oflaso ajlaomayo ao«©3 ©J6mi)638Cb <£ar>aajg)° © 3 «f&o 

<u*mi£ZBdb axuri^s. <g»«g-jafib £2«BaJ&> susmuira^o fijO^drang. ga^swaco odj^ 
tt«ttu}fle$se3BW <wo«ai^§fflfitb sft©aJ^©an «weaiocoTl^ 

•a Q®<n>*l cwaen©cn aJocqjma. cwxJoLjacb gartBajfoOocn oo«A^i ar> 

WQJo fia^euraTlocn B»8«aiS^ aJeenOToal§° ®a ^ao cnaej^^an. c<?>(J6rtuS^ aj 
AdflA Q^fTnca^rm 0 CR»sfwl®i ooftHtd©^ o®cr»(0iffl(m «rc<0Uio. <ow8ajocb 

® 3 ^©em imrsl ci ®flnsl©cn «H>«ajW ao®!^ aoaJQjo ®6|ril©<n ®rottsau3^> c&ftnon 
| v ®® giQ»o (5»sral\trf s.ofniloa' ©an^w^frp*— 1.» 


[cq/avojlfiooiii 

g2oTl6)S (ffidcuc^ojl etaAcmg) 0 . galago «sta©l<iyo <tn 

cu|§o (5taQjcfl?Qj6OT3^0d^cn3@°. (fftdojlos Qom° ©sn§° sr&cil: 

ogjaDOcdjIajaoo <^0(ylg)aDsmo. (sipstsy ttoogjlom (gore 0 |>.®1 a^- 
omoAlejAao, fgsseaar) g>.aJo colon c/od<c& ^aDsroaD&iaraOo (sro^xma' 
coTlg a>gjlc6a0o. &©lsgjB> a^^mnroaajc/tnci tosnf ®Y&t>laa 0 ©r&aaj 

^cng^° 5 ©0 cr0^<M o aQ)(0 s>a>g^ 0 a^Jcnao ai©o ^aoasrns^oao 

ejasQsoBOo. ^6 obs>co a® oj<a> £>€>0©oo©l<a>o. 

oils) am £^af^©«0oown<0»Qjloaics2;o*. (grdaTtas aQjsjaooold 
go<3 ojl&jg^° |D0 aJsm^cQao aaJocra acusmo, <sr&«a_jo&> aJ<gg) 
fcooo]<o6 a®0 ajsm^gcemo a£)om 6)$>0©9oolcdb ano>l8k<o6 ^-j^osrn 
«(0 ito<6«dDo a^)0«ao)^o gg^oOoool ^jaosmaoaiJrtjTOtaaoOo O9TD0 
aco^o gs^oa-Q&Jo aQ)om^jo gr>©laj 5 CT50 dkoa^a<r»°. gjsoflSiOD 
g><pl<fi3d coo s cgrg) <^ar^s>s)0©oc/olca>o dai^ajgf, csraanodaicmg) ^ 
ao.YDQ^o ^jaosmGLoeja^o (a>6oi3gi]©6 QGJOrtncirola^om 0 go^ooowl 
€>cof $>0*0603 ao©l^g)° g>ajls>s «D^oaJ}&><aocAamg> 0 oQjcm au!<Jc/q 
oUof. c^nrjjs>s>0©oc^l<flbanaji2ll^o(g(etTj>8 ^jaosma£>aioejD<m«” a® 


# “fia^J3cyo*o«)^naj^onro sajyo^oaorvuflAo anaiol 
coj(D) «»<u) aol Arotaayo Qya^©Q©©!>c/»lAo ao4©oa>8l| 
g^aTlss aa^D^aoerodwffl^aafiObaaaiocb £a^3oj3aio ^ao groans StorfftAaoib 
d%o a$o, cfliiOQ^(ia2io«4ao. $2 sjq ©cdc^ 22 QnaMa»itnolaaj6)ej ^Hc»^ Q^jrr^©6>®«5 

wiA©aor» (xAo^m. (inverse Proportion). 

f ^^©®©^0<«lA^Qa®08nfiQri®s oJ o 99 qW1 &&xr> S2° . 
^‘^^©©©©acinA^ejai^ofi^? ^aoamaoaictfiaeai^n 
^fc36rooo»©o: ! 

^^aodaroor) aoejo aooJ) afledwa^Q&o agouti j 

^(^©©©©oc^Iao dacytoxsi <2s*oa»o oruqjji0 ufla<t»o J M| 
a (ob ^&Orfyj>D®m» ago ©otsj^ o(U) g a&> ©arg^aiood sa aloiovo dQ3$m©i 
89b*W ©an$ &&ilc0®3fi0Na o «ro © ® ® rm qot^ocd^ ©oig^oioni oJAtafl nroacoM) ©©H. 
a<l© Qf\ai^«»©<m aooass cvojgnoow»l©«4o o®^A» 

oafifi nfuJgg(oran©oio gg^o ajafiissoo. cnoe_| 3 £ ©a^PslAsasa/loao aooeioajTl itoc/fl 
qp«A ao«©3 fioc^onTioi qj® ©OTjogla/lro^srBOAo. a^nmoeiOJOa* a0§DcaTl| «3 
coleus a ana © smyiTl aft aod©o aacoow»W *»anjaj*l<a>o a 3 ©a a fcsnrsoAayag. fli®s 
©oo oHei c^cYty©©©©oc/^A©TO>l©criQ 2 . 3000 ® arnfiJktb. 

0f\^ © © (® © 3 A 89b <oi ? 

^jaosroo x ^yaosmaoejo^ai^o X22^4 3aOaJ0 * 

fSi^O ^©060>QJifiie 

^aoerpo ss^oaoejo * 


orMeJoaSgl^ 0 ] 


<T>0 


ccfterq. ^«5i3s>oo ©©0©oc^cd>©ra)l6>a6o fifl6go0o*. 

aj]s>am ^©©(DYjoooolAc^oc^a^o gs«odcflbOsT<^|n^CDjOOQjQ4o 
12 ai ©6nslfi>cn6><e»06rr|o cujory o c/>6rnlOT)0^QQ> alcd®@o. ^asoolom 0 
tftOoCO®oOQri| nroo<d*fiJil(0>ael aJ©la>(2i26TO0o ^©Igj. ^<OB«cn ld 
cmlrtDcrg^ocaeTOOo oTta^^o s>^uog^)(TS>ocnn. 


* ajs*gu©3 <^ ao, nroa^©ocrtflAo, cr)ai©oc/iTlAo 22^®9©oo©o»gEjOo nTla) 
*£©6nsnr» ^aojliaJ oJOJOial|sns©gjc> oJ6^©aainArtJ«3»l©aio a ©j a a on fo sm o : 
4c ao«oru o6fl»orv^ <xi>a\ oJ*guAai3(t»©o tYU^a _ 
a JtJo&i cd<i©) aai<on «a1o oie aawaojjc^ocooo 55 \\ (afleioai©fl) 
(Y&oolona° »©b aocruioral^i aJ&no^c»3©6ro89n^, aJ©>loooo)©frno£® ©ao 

Q<J«na$& aJeilc© o®^ p ? 

C2an©s ^jaosnofiJBCb — 100, 1. 

>QjCboscrvmeio 5. 

gia^ACb — 16, 12. 


nJ© o smaoaio x S2 -^ao . 

naDrLQeio=:: 

^aoanoo 

_ 5X16X12 _960_ 0 3 
lx 100 100 — 

22oTlos ( 2 ) o srn ao ej ©(tnoj a^^jo A©a©o06>o6Ti|o ^srolaceosmo. q^!§J 3 

OjajosrrxBfioaQcafiioenio oofolASAa^o sojemo. 22*5 ©sr>g ©©^©octHa 

a 8 ©aoro A 6 -Jla»ao. 22 as ©snjo rrooco 3 ©enr) ©©<g)t/a^Ao o©nrr>. a^froo'M firm ay 
rr^©©^© 3 c©lA©a© 5 rnaanioi «o(t»l©pj ^aasmaxiejoow* (wo©)l©frio ^jaosmoOAO 
SixiaOADfirg ao©lac0s>6mo. 200a ©©<D)©oc©lAmtnl^ 02 .arc a> © nm 
££tTY)AO©0, ^assroo QD3©AajO' 22 65)3 ©00 © © £J)©ac/ol A(Cmili34o oJsraU3sl©0C'5l A 

«Sfi[lfi 4 o ay«yoor>;algLj, 


<m> mi o a @a^j a oa> o 


<6a § 0 «fl> 0 (0 o 


(8R>aO££6fnO(»(fi>(»o 

(TOODorcnoo (STdao^«T?o cu©gg)c9> (©Sflnileqjgg (/>sml<3>s>®& 
snv cgjoc^o * rt^«8c^\ya»0(0^(OTCD«>o9fflOsrr| $>iU3^nng). (TOajtas a 
^o^oD^smsxwti) ©sn§ s>6>0t&ac/el<ft>o t OAosnsolccy on^. «D«nl©><i 
nruoaj(T5rofi5><zna) &Tu<*><x>o&A>osn£ TOolccyan® 5 oruoajfljni 
©«jwj>1893(o 6 ^nrv^tDo^ tynrolsuaocaicmaEPj a^rolg 0 . a_fls>cm cuda 


* QO^iooc/^flko o^ogqjo. 

•j* ajo3o*^3ad aa,(iei(0er^3ai ea©©nru©©c/^t©o^*l£g©6>ta>i t 
<n>»ajdMJ>Doi ayuiwaoDc^oaJ^oolaooanro-Of^iaroo c£)©©<0)* 11 
©*\)")©ao©©nru^«</>OQ©<^©©ar^®aAfiio©aaru(ii|<a>aaJ </)©©«j)* l 
fconrvoot/su <50*^®® no®>J3 trolLola^c^o cn«j»ogo.jLcid0!> fl 
<Dni^<diMa©can(VnaD{^D(i{O)0 oqfat/jOAiWluAsAcit^taoai 1 
jODCuaooi <io^aa3«csu«gL^cfta^ai«oa3 g^cnerm a«<u»U (tayQo^otspafli 
s&aAos fosTQ ©©©oDMTiAfiJBSjft ©xua£no&5n§ v . (1) AaysalGQnsaoma 5£s A 
^tAsroia ©rru | 5ioo«g'aeoa ai^anslaJ ^srpl-^j aoruaoa®! aictaaonoairtMOToftoi 
Atflowma oaaj^oa^ aoor\)ssi3©& <wz><oA«i adnrunvt^ooaioro «ai©o©QJ^ 

<^Cfl3ufU3cruSJ8©fi©<fl*<>6n$ ©aj<a<eA qjt/janvgoaanru^efiQctaDsns ao®taaA 
<ew«a_j3cb flSjtf^oiraytgiajaaK «©u(Aaoor\)^43<nil©l<aso. (2) fle^ rarauAj 

<rofis»oa cjai «oi©o ©ai-yltoW.TO aonroorut£aQOT®W^£p qajaftri ss«nrA^|< 
icte>a3c«i^o^<a3or\)(0«Bl©i©ai ^^Q-j<afUjeo Aa^atna o_id9a«5a«a°^o^§A • 

fla «>aj££<d»< «o<aTi©oo a^aD3aifibalcnffl8©a©e9«)?6nj ^sroi^y a^coaja^slcnaJBfi 
6)<a®o6fl$ aofolfloa. gasso ©co ao <ol Sjorr) 2 J>° «» alas'! on sBB&o<&ma. 01 ^ «OOJ» ( 
coss B©a aai©o©Qi^pflA<fia(m hj o 0 el an sse &A fuJorflrna a^. <jc/d.t*A-9j 2E 
csAssicm AspAeRwa orooaJcooao^smaoofco. 

| tc ©nro9®D««^3 *oag£<t>©©cY\yai ««yo^jAoSi]^)Qj®l0®i 55 (<ro£®rruo(jf)<i^ 

<©2>qW>^g® afa^acaTljffij i^iov ®) aA «aTia , ^o®oo3 3flml©rfto36nja2 ate ^acnTwwoci 
ftAi-arasWag-J^fftt Aoeit ea ©tnj'rooeqj*. 


^ -i fb(c> <*-0 40 <rvO^ nocSl/ <D O 
cro©fflJ0«Q^0<B/o] *0" [ 

«aa>nrvoQj^^»<troA89?(o6 A^lwmo) ®ocru60ttS)£ ajo^o [| 6i<a>o6n§° era 
ole tyo. ailsicm ajcoi^fiaocoaorrutoiro^ «fl><flsrmo> Qlajnv6W0s>gi nroocu 
Cpo§fi)Aosni§ c <TO<AsrtWI<D n <0$cin® 3 ^nrulsDlajc/oo<o6. ail S) an fgaj 
€>oos>«9®3Sn§ A^o^tiA^iTvoaia^QlaicT^Gjss)^ TOolsc^sr^ma. go 
aitos ailsiam .aJg)c^t/i<w3>l©5S)&j ecosrngolaosoBg^^o ajoliygz) 0 , 
flTOaj«>ooff)«e»osn5 A^oalcBTIafccrfc gsaral A^srera)<tJ>ls>aQ cugs^g) 
al®. TOaitas oqjc/)o«j)1©i(t56 €)rro9© ^jc0®CD€fnooro)©o .aJotggffioaft)# 
®o&cmg> J - (TOtaA©>arra c^(ns)rru$©e(/)srn6)coTa) oj^ensla^ jesrn] 
jyenjoeo) e£y(/is>ct\>^>©aooros»DK» A<a$mrtx>®w>aaio e^cnotulcaocruot * 
ail© cm a^co^tro^oaocmrtnoAcm 0 go;jO) TOaHaoToo <&>£^3Qj<&\<$\ 
©rTV)5©®ocm©ToAcn9 0 a(j)(0 firDculaonroo a^jeno S)6)(0©aool<a>s)(iTO) 

|| t^^aj^o^aoofflaoru^ aH £.)<*, flaiio ®aojt 

nruflrnA«a»®c&i3aJ®s cuajji nr\A<0) tdiii © qa *5 o^icaos || J.- - 

aoofvor^o^oo aot^^ig^oc^OK^i^a/afflAg^ ajji ((0>iOa;a\)o^aDoj 
(BrDasQiooryamaraTbfcri <sr^a1<»^iaoa§ ^sAaaATOaeanm aj^gorra ©aJ«)gjjaocr^o 
a»««»»3ao ie>«aem<%aB qA^^aio caosxoDma 0 <wo«Ama o^^joJcftiaiaama o ©olJ'S 
j^aofryooaalaabtna gDSfiaal ^<jasm cyccaoQjJorujatn^gB nruarOAc^o <»o©<o)3m8 W 
••aftaw «®aJ®Qj<feaiaatn»o ajocaaa-j^nrw. iij^aculo6Qiflron©aio <Yvn<a>orru1®)ao 
ro«»^.©s c^aiAai3ci'»6Qfl ©g^ flkoaanrooA^ (Wp«9©3ejfi3«ctod8a ^^aJca»aiaafnf o 
cUAUoarmo 0aJ©A^6ng w . ao©o a^<yacLJfflQj<aiJlfiSi3aa©fl0©oari|ag 

flOunAastaelco ^oaiaoAma eta ruo^ao nruo. 

§ ®®qji ^«ycD*'@ao <yoopi avotunoosyo alcno ggsmooll ((CD!Q^nroot^)QD«) 
lyQiQDQjaa^aio^comacQ/ «3al«y©fido ajslamroao, acna^Ao^aa eta. <gesm 
«^VnofiB A3aieo«ai{n» ea rruoQJaoaAnoo. 

* ^S8 fiK, *o)*=:«oQtjoogj« aog^cug 13=432 x 10000s= 4320000 
ait0scoaro*s=aJ3c®_n aeaa)^ nrva^o^l <®®gt ^=57753320 

ajoi0haoruo— of^aoga^ *a5«rf)30ta®o 

=57753320 - 4320000 
= 53433320. 

t ^<^®tvu®©aoorv;«=««aqj(O!)3g|36i0jlai®ar\>JA c/d root 

=4320000 x 12— 51840000. 

<Sftf)Oc«leomjo— aj®cf)©acrtA <n o a on a 030*3 @«cai=1693320 

ttQjlos ci^qgaa3eifDO TO ajQgjsmAoi ©a.4<t2aAc»3to4 o^c^acru's^ao rroo d&f)| 
** T *° ^ 3 0*3tn)o«»A«rfan1<n»o c%c«©nrjii®eoo'Oo ajofisrAc&Qr^ tj!7Dntto a^^ocoleD 
I<y\>e3«n^ oi<aQ<tw»o 


€i<a*osnf (8t5^^oaTl(2>3nro6><oT3) g.6n? 3o9®l ©Yd(ofla»«rn>®©aarrv«w^^ 
^^^J3jo02onroaoa^§l®l<fl«o. gQra>l<c6 ailocm ajflriw 
aocnojo^«ntnl^&i s>s>^j0o81a«)^ ^§1 <^g_j otIccsS $ocfnl^j aiformao 
maonruarrotaeJ (SYdrtj^(wQlajnroa«n5)CQ© ^^lca'@ 

(oflLolc&Oo. ajtacm agm^Uilcqjo cqjmnruoaimajo ®Y& 

OTP (Do CX^CDOCllfflo*. OjlsKtt) CqjCOajHLoldW 0 gD0 (TOcu2lo <0T()«J>1f3><O>l 
Lcldaa 0 aQ)0 (STdajQo a® cm «>fi>0©oc^1<e»€Knto>s)<a»osn| 0 |>.6nsocQ> (5Y& 
cuasxoTO) (9 t^(u 7) (ty> (T5>1 loIcqTI ©d cm <e>£®rura><2) A^o^anlanrruoajaoQl 

qlictoo jj . 

+ c^ty3(anL^ACb==Qjai^ggQi(ic^oooCQ«oo(®22joy'0<infvo3QJs 

=53433320 x 80= 1602999600. 

aBCArrooajaoaViinrufiSBCb ((galaQo) == siisijo c fliS33(t^}^®a)3oroa^nru_l(j(Da^ c/owlcm 

=1577917500. 

<wocu*s'laog&3€b ctoLccua <oAuAd^oa>«S)tfcb 

sudoyosanf^caao^o^cax® J^^ct 

=25082100. 

|| araeoaoioatio:— 1120-oac>6n$ aTIssbo 1.o©o»- aecoxOToTtaai a^os^qo 

c/ 3 «do oflQB?*? (wo<a>ocw3g> v 5046-0©«a»^6*^<ottDto& ^3QJ6n>aooru(unnl(o4 «&o.cto»i© 
aa^oSc/ol so^conno^ £80Qi<mrnfl©£i <eiaT\6> casio §c«dco oj}$D c ? 

1119 «aso l.oonr&«<aa 0 iwo<afl<ro©mj9»ao<YO6racb=5045 x 12=60510 

(W$s^©«nw ©©(©©ogoIao; — 
a^c/5©o’o«)®a3(Yvo: a^c/5Dodao<njo : : (wo<afl®>©rro<D©(a3oruo: <wo<afl©>ouflca3oruo, 

««ai*, ^a,an« OT o^<”40X1593320 ql 
m 51840000 

cuD nrv o=60540+ 1860—62400 
a^Aoei3(OTro^«D(0)*l«i) 0*o nrt o=62400 + 4=62404 

S2a$j<fc0faaOT®$, u (wo <o>l(a>aio0enajoro o=62404 X 30 + 27= 1872 14 7 : 

®sn®o*®fl«o ©©<0©oc®l«a*o: — 

a^crxnOiclj cs^c/ooaiao : : (snaTImolijol: t«ro©*l<o>oa]Wo. 

• «(0(d > l(o>oQiao= ^ ^7 X ?5082 1 00_ 

1602999600 

modgjocb (wo (a°lrt» nrvaQicr)aloinfvo= 1 872147 — 29293 = 1 842854. 
j^aAos eaano •asnso elaioru6)ioTa> o^<r^)ona:o ADsnsaiocri cruocc«»\a^®n| * 
A eyoal ©aiSflW^, o®m a ffiaA©s <sro>£ fco-p.^ 0 E^oao^amo onJ| 

©a_j^d(0«»6ns<roocfls.rn». <©$£, ag-p.oj aooocoa^cQioeo, 

0—1842853 a®<r»QJcaao. 


[ c^<ftvuTlfi3Q433 1 ®t5<®ioaeg/octt;o] Q sro o f)Q&Jro * 


[&c«_ 

yovOsoaoc^iasa nvaoiroaoosmttla,., rua^aao^fiB oicr^eeea. aoj 
eanS ••wWU.«*o«n| A^oajocpems,™* c^gg™. 
m im“ ai5i0 sMfflfi m>jWl4loUam3@''F 'a^)os 1 <b,o<» aloimio* aioAojOfflai 
l) ® OK .n»^a^cgoi ffi a Z o® as aai ^ a6 c^c^'oj, Soc „ an<0 aaoJao %<m aa</#1 

«®a«m TO a^VW™. ojmorf A^a^WlsnJo «a,®o fio aa^mjsmio 
^anvaca^mWosna". aa^snrv.^artvaaigg ayq^aagaoll 27 

52 saeD, 58 oHoO, 6 <o>£|® aai©*a «® 0 * 1585 . .roaojocb «y<gaay 
a. ta'^i) 0 ’* 01 ’ 01 ® sns '>«* oileijoono alojwajo&sl acusrw^aaflgVU-ro. &&i 
f ajjarfl **Wl f wnsWnlVjaa*. alaimjo onl6w»l |3ms <- Aatjaa]' &se sg m ^ 

« W &«W ^ 6 , 01 ^^ 6>ai«jj«cni5&> *.^5)«c^w«a B 
Ql5o4 asnsld aaleuacn. sloi.ruo «»aa'l<*aa«ca>saslQi(Oo. o®<ma«4 A^aaloKlaxoi 
oi06)o(o aecBcrijs. affl<a.»8o». 5 1 **1 aB^aangg oi0try 

< ® (B,a6>s ^soorooo 2®T 51 ffieil. muona,,® Aej^oal aamow»1»fflJ ®Qi & «m 
^roloje. B*«n»Y 14. cwrfU *inamn*l«i m . ^joa «n» 

eat aeon, oqi^ots qjtoI vi^-moD'nojo ^Icnoil^c .^0 

aluaoal ffisatfl snann otai.^m6n,a AMnaaojaow. aisa a. ay 3 si alia:™ a 
*< 8 Blow©<»©an o®ow AGjl^A^loaamo. 

ogjnnooi ayogooio taaKrvjsorv.^aojo a^wo^aoj. raaal^aa OS w 1 ,s 
iilauocno aloitruOTslanio ay^otmoarai ajffllooolcsaaiool am mioc^oae aoi 
<$[ (moQinJsaaaoca.U'lrtBom aiojjjoaao t 9 o 5 an}o>aom am ae^eto»)Ae s>at 
(^J«4 U 9 ® 1 a> 50 i 1 |aa Aayoa^Qo^smo oitaa. uaauoel ffisaal aaoaaoa'laia® cs> 
alaaoianJ ajscrycsjmao a.®yanry<g rao aQiaBloiram miaaio “acoaso^susn, 
♦gftoaais” (365 aloiov. 15 ma/la, 31 oOmo rfla, 15 ai^ao). 

1119 aaso l.s.co-aa oil^asw *^ja^o = 6015. 

o»o>3a»@ * %) aa'lc»la.m» osra'IaleuaoDo aloimi. ay^saa 

-nv.^a. ffissMl 1119aJ aa^nv.^acoio® 5015 Qj®'l 6a6 nT® 3 cb 

0 ®(mrafc. as^a®^ aaiyaoryogoi 5044 ewaDo 11 ® 0M n 27®1. 52®. 
68 o 0 . 6 ®. a3©«a wal a 1|ae. woajjoft, 4320000 tvwnm'U 157.7917500 
•Wo 5014a. ll®». 27®n. 52*. SSoH. o$® ft,*, 

•aiatnaamogg oo©aoo»l A o6)a,5sn| os®'la»aoA|aa bwod^soio qiioo. 

1119 «aso x.ooTO-caa ®'|*gro l a ,a,eno<e®a§cr>acb 

=(5044*. llaa. 27®^. 52*. 58ofl. 6 kj>. ) x 1§779 1 7500 

4320000 ' 


= |^5C45*. — (0ea.2®0. 7*. loTI. 54<o>.)j 


X 


•>i 0389 0 
5760 


(aortas 1577917500*^. 4320000*^. 7500.^,5^ - » aJQIBh n 
gaut@il>i>swam«iuaa<»"l®l«80(m 210389^. 576 a . a-».. * 0 . 6 . 0 * oo^aloj 

SC«»n a jQj6)a*o*a6m0anas asmAoraocaroAssBaaoini Agjl a n®l« a( m i E u .) \ T 0 j 




1 a(3JO^fflonr>CQ>a>o 1 

flT3(north©o ca>^08^<Tjflaj>ffl{^ ©racutas c^conroo 

oj05<?jw)1(to 0 ^^scosydo * ? (STd^^nrooQjoofl^lof^ 0 ofl)0 ficoemo 
aQ)cna (oTlAsnjm) @c/?6tT060Bc>o |>fiajoaio. ajl^cm «aooa3(OTO)1eft»cna 
e(/5srT)0CUC^ aja^CXX'TcoldW^ (DOC^joC^&rio^jOQl^CG) QJQ2)S>0§ O 5 ^g--j@°5 
(ffreqairof ag)ODxi6)OOS>c96>06r^ ^gYT)li^6mo^g, (fftdaj (2U3I^260B^O 

<&onoaj. §n 6 GB?>oo e>© lytdjO'Oo. ail 0000 aoTuotul&oovoajagc/osrTJfiOB ] 

gn<ris>Qjj^ cd»^j)38j«j?](W60fi^{ri> CQ>ps)«j)ocrols)co gQ^o©3c/oTa2>ooQTI| : 
ctyc/oor\)c6Qiofu>l<fli g>oca’ itoldasoro <w©®3<Tj?|<B)0<tfrtD tgjaosnr) 
aocdsl ail^ono o^(/)fr\)o^oauTc8>^fijla^s)(mtD ^aostrsoiofriaod^* cal 
6>5>0©OC/in<djotf><ft»O6n§6n8OCQ; 5^^0o_Q&Jo ^(Z06YT0a_O&J®ftn0)3§ 

avaocY)«0(m^co>aocfiri§l<o1<e«<>. foasB^cn ©aoaegjaocrjcsycno. 
rtn&aJClItcfefiCtOClJo d&§Oc9bO(OClJ« 

<STDcr>oro)©o $D<$)n^d §£[<&) as c^c^croo^oroolcaaDo ^qTOodo^^jbOo ' 

a{j)onol <DldW®cruoOo. 0laz> exu^t® 0 ag)cnol^ ^loacqj^s ^jOceaKOtO)) 

GOO3OQf)0cdftO6n§ ££STO<lOO©6SI30gi $3 QlJ 003300^0 <6® 06n§° (STOaJaf 

rtyrwao0lca>®Q®c£yo ^nruot/oocei c6»§DAD©«©yo)c^o <r> ^ inpjrmi. OYdail 


(Wo«a-jocb ga^Afi^oa^an^fimo. 

= r 504 5t 7a2 ' loA 5 -^ , 

L 360 


,2103890 


6045* x 2103890 - 2 ^L 7 - Sa '- laJ l^' x 2103890. 

360 


5760 

5045 X 2 1 03890 - 19 ~ 6 

— 5760 

_ 5045X2103 8 90-12373 
5760 

tc<3«i6r^ooi 

ab(O>J 0 , fi»(ltO )0 fiJO crucmfla^) ar> , lcr> 3 , 3 $ 

fOtfi a^aoa^o cocoas oru\iioj^ 

co(B>3ac5a^jt»rtyjo ^tfyJsrno^aiOi&ofljJ. 53 (a-israuasnjouuo) 

AOf0 o ^HcQ;6>aia^3G4o f^aiftaai unttoo^smo <ai6)<m ai® o. 

* afyaaOc/BJ^/otaiW ^ooaran^rrio Alsfc^aacDa^ric^aQ era @<a^ftmjfirro w 
• fli acflamoarm aJoctynrw. 


^<j»^>ca>o] 


fWd^rtrW^o 


pjl^ g gjJO aA6J6X0IO> ^O_(fflO6fDo6>c0bO6rrj OQ6tT)1nj^)o (aJCD 06 ft)a£i&J 

kifjgti g^6><ab06T§ ^enol^j^o @GJ^(n)o6u^ffiocQ)l§1(o1caao- ct^a. 

go<!) ae3fa>«5rc)la9>crtt° g)<iAG<&>36rr§ oD©]iy@ ^yaosrno-Q&Jao 
’ a»l| cugbo. <y(2)06ms)(oitos>c9jo6n| aD(tTl.cy gD 0 ^g^ooLnaitaocoTlg qj 
GOt ^ao6rt)QjDaJff>(0!3)S)a>o5n| qO(o 1^@^ g).oj3. ^-gJOQLD^J^m) 

<DA05n§ oDaTly^ ^jaastDo. «D^:ijg^aod0^aij3Oo g>jy3a_Q&j0OT> 
cots ^ol5rwm^©lj9®®cruoOo ©YDrotacn ^aa9rns>^ra)5>Aaor^ 
^ftafiroft_QgJg)<gflpS) A06rr§ aD(oljy@° ^g^orooc^lcoiocoTlg qjobo 5 a D©1 
®ooa3io ^sloqj s ono s . g^slcfli3®(c\ms(qrq) ®oao©a<wm cruo 
^§l§°? Q®^aTI«56 c&gu.oraTI i| aO(o)iyo<c6 ^^o©oc©icoiocnrig 
ojcbo* ^-gjoo-oejo a^g^0ajaocon©1d9«nroa3)lQnr)6)ce»3sn5 ta-jaosm 
©dc^Iqoqj £osml ^ oQ)©j]<c 6 ®c©o±jn©ra) tg^<tkrc>oaA <0j£oft*<m3cr& ®cu 
6m]©Wo. ^jaosrnaQaifjttjrojsioe^osni o£>®l^j)g J gjg^j oigsctro 
«0O)S«<OW)^° «D^3Oi3^3aiC^CU^«3ra)S>c95>05n5^sT ^5tT>lca®)<s6 «c© 

aMqjsnsocs^iDlceQCffilg^. (STdaDs^s ^c^aoD^srrjr^la^trrsP ^gjanuD^J 
a3coH|° (SK^fuiTfcn ecosmeueOo ^STBOc^otoft aD©l^)3c^>a33aT3)l sierra 
fit/jemoaicQJajaoccyl^ 0 fit&rtJ?1(m©ocg)oelt0>Oo gL6n33(6irr». ffleesmoo^ 
1^00.1 ^sn23oao«)0 c^3su^30O3 aD©lajOai aa_J3<oas)rt© aoo<^<?STa)l 

89><ts4 «C©oajl^@° ^( 3)1000 ( 3 CD 6 nDCC/ 3 bM 0 aoO 3 0 nj^gjcm). (TOaTl 
os ec/ 3 firr)(CT 0 )lcn 3 ooiS 0 <orn) ^.xiQ 2 xcua 3 o 0 »cm@ coocrol.\ ®ra@ ajqo) 
aog^slcn;^ q,(cb ecosmo. <m^<e>a 2 >D(s 6 <oovi)<m ajgj) 

«nj° scosrr> 0 ©ra) aj^srel^ lyaosmo 

©> 0 crr> 0 cdsD 6 n§ ao^Tiyoasi a> g co syd 3 ojcoioj a ocoD^ ©oc^l^ 

gmoo. fltdaTl^sc^o ®c/oaa3CQsr»! a^)^l<o 6 (SrdrtrTlorra (t> o 

W> 1 cODoai 02 cm «aj(5. STS^ajcnd ©ocgjaia^Qjo socOoj ^aj^^cQbO 
CO| ^ 6 rn 1 ^ ^Q-jaOStDo^ 00 b 36101 aO<olyg) ©OC fiO' ^OOlSlo @3LOtto6aSt3o. 
*tt<on 8 &>m» c ®Y5(^ai<un<t56 aDo©a>o(t©0crn0co©3sn| 

aD*Tlryg) (HT5ail«s ®c©aaTl^@ c^eJasc^o'iio. ^^aigr^zoai 

•ctuoOo a>^ 3 «opo 4 i©w>la 35 003 ojloj©T^^c»0£0>36ryg 0 ^q^ood g^^rno 
ojgbo. std®° o^jij|rr) 0 aroaP. (graajl^s oDa®cO>0<w>0cea36r^° idd 
A« ej fl9»aJ3«c©oij0©nn a3§"l (TO^aJ^loo ao© 1 ^j ojd&Jo so , 

Co^otJa^aocorig oj(ffio. cul^oV; aDo©<flb0©7O)s>ce»D6n|(tn0cn'j ^sml 
^lold&^orn eoc/>tmrTl(o 6 eocoso^c^^fora) ^§1 ^ojfcnltoJ aofclry njo 


©tTD] 


[ aya-trotaatia 


a»o •OMlcwaaio. srarolaao aocalewa.**^ Jflsm 1 Ji jl 0 'l - , aD J 

oA(on»l«xi^sl aJingisnslasS od©"I^^ stosmsojoaio. imarolnor) (J 
anoMvxmoeAoen, sfismlajtfUcro a»aA«n)»<d6ftsl q,w a 7 
sms)®ro)S)<9®D5n5 oc®)a^. olO&jo israrolimoao^srDo. L 

SaTlsis ^^^^oeiawaaccTl^ncBgctn aoocgsiforn) eae^sJ 


ffcva -U <~~xl ^TO .-oo^ o <% rzr^o 

4rosffiioaagj3ctno ] ^ 

® ssmo o * aisn, “ ni (W^onwaa*®., 

<ns,5n? ° ISdiOoW *oj<J*. gtUDBOBaeoSAMBOo oajaw^snj so. ,6 

B^ooa^eg •w S m* W0 ai.w l ,J o , aej A§ o Aaoow# g,^ 
cn»s AsgmeTroailes ^cro eW. £*<» 


™ ®"°8J®»a4 •wa^aowlglc^acmssai <fe§o«&o©«na1aJ , °®' <ra ^elwaaoja.*. «3> 

(^aocmaoeimOoM eo^aacn. «<u<& a**^.. csraa^s 8tf l Aasoaim8 ec/,sm8M> ^^- ^acn, (sWa^cnlcna t^ccn ala. 
«ro8l ©ocgjoel^a^Oo aj^o, ^o, «** «~a«, ^d^aacn^Da, 

@0 ^« asm ao % ,« Ba o*cro ffl ?’g. oo*l^J aflga. o^gam®. «® ASM(Bj ^^acra^^^osl^Ucna 0 

(yaoemaaaema.acm ^fyosajo « 0 B*« 9 *cm ffl ». **1* »« e1*nu. a^.aaj,* . W8mao#aS1# _ 

«flail«aj. t * aMo ^ 9C0wlTO3fll#nBl-i0(Dffl o (ST3ajls , s TOa n OS| «1oi«n,. a^aoaiaOc oroonailail. aa«® 3 

nuMSja^aDtf. ama**..** * 9 .* M J *’7 < W ‘° 6( ™" i ^ -«o1 Bala.. ec^c^W 

® 5 ® 4 «<u<i. (yaoanaoaiaaiaoa.ami 0 ttftJaeat( fl 0(a , ^ ^ m,m 1 " 

aasmos) <9, osr>| oCBl^acoi aoo^TOaW « Wo jil4j S 0 a®0 av 0( y 
®T9(ro)s)cn ot>I<9>(b>oo& sajarooiorog 0 go0 rroos^jsKsnaj 

rooai. IBS) aro ©DcfcleaJOAamg) 0 . ailncrw iyaosma4o ^aosru 
anejQjo fgai <gcc»|ff>co ®raolsrart»l©l(e9o ailaaicnxmoJlsfcfflii snoi^iy 
oalaeo) ffiraolciiocnocttln^aosnigg cnemlfmfljitolma Agoc&oaaoa* 

C<uA «®*o» II . TOculas firaal^naio mojoiairiltmaMcm 


* aagaomcaaroU (jyaosmcgelmo; ^aasm^oe:. ajcnscosTOM ffia , a 

a*.,,.,*,,, jb^ ,«,««.* g.'fcn.J 
ooooAoOADsm aaA 4 3d avoaa^^ ^ao^a^ajoJ 

® 5>WD> QD0<3S ° aa. #>Jmi . aa<m.d *,**..*0^ J 

&0KAO m€)^sh\d mdS)a m( , oJoa^tre. ~~ 1 


$ ^ 03 sojoau manual ^aooDfosmo 

II A§3A0A«nlifinlo oilaBwowB^joon ^oaeQjfTvu^l^ acnoaaa.. 
$ ^alffiyrtjYoTlactdo (3C^6rr>o = 4320000. 

^aicr>o = l 57791 7500. 

£OOJ^0S <m3ajQi(Staor)n03© *9,0— 7500. 

^Ojocb 


j - * 0/0033 (tntD !£9i(0c 

ss® am, Mmmmt. 

*'“• «»«■«. «-»>,.*. a<ro -, 

««». W8A „i m 

"f - «“«»• ®-W, aflo-arf .«» 

ifzirr ^ 

• ' «®»» r tulocm s«ld M>.s oioi.TOmai * 5 1 *») 

“ 1 ’™ ®™=” »«« 1 . 1 . 1 . i«l,l oJI 

zr“TT 85m '‘ iffii '' aj ' ,a<m ^ 

. mywl .<»j mol s.Wcro s 4mo.ap^ aMro . wi > rf 

JTT ' n, ” a ” m,M 3 J 9 1 »"n>«ralsie, m 

a-W®),. « 89 ^.. 3lajm 


l*'wl 6 JT„ 7 ,“° «”«.«•. 210889 
“ ^ iwooio^a^c^o. ^ 3m(t>a)a)eX9mo=S76 

•wi ; 1 — - *** 

, ' m «— w ”; j r' a ’ <k 4 

J^T* -l«» + 076_« 7 


[cqj<6YTjl«0aM 

rtr>laygf3 ojtDle&s rrvoT^snrj 0 . TO) e>to)o<c6 e>tm olaiTus>'Wf?s> aooq 
««T3)3§ ggajjaoeoT)^ CSSIOOD® elojTUo TO) CQ; 000)3)1(06 |> STO 0 <fl» C»| 

gj*. €T 3 )Aqq>oco 6 a^#{y)nT^-y(OTOil'o 6 dbosnm) (&>'«& oaissirtnazB 
«5^)s)cf»«Dsn| rm(oro 2 )«cr) ^srnliyotfi u)l«(/).T)$a t j'OcS>A35n§ aO©l*( 
acando g 0 <sajO(D 3 ^«xncaTt)l^o |D 0 toco! A * a cel §1 ®li >3 0 ag)a* 
<01006 (SrdgsnoAoocroo®^ a ®0 a£)am <&n_io%)o §>_ aJ a_i am £ si 0 . § 
sotbs)oo $d gQtflgg am s<TO) ^srn^tonruosy^eoj TOolaio cm ooH s)<a» 36 n| 
gg c^6m](a)^5T5)lcro <a»§o<fl& 0 (D«<narrd $aJ©:Acrrd. 

(TOaTls>S Q^f0>DoaSl20(ffi fYVoSl^^ajlsc/Sr&OS) OT3) «>®§C/cl.cy J & 
d&daajodo aQ)§g_i^^|. o4)arr>l| 0 fD^merno crfl^xTIaj. tooj}©$ 
(01(o6.tu®o^ eoayo aulwc/na^ajfoo £3C2<ft>o 5 i> ^nooooczooalioldreafo 

* wQlDrrojfDcqc/iDC^nf^ooDfW^irfrrnrno^ fmD<u>^<u>iaoc&rta2<j^orn elosoruo 
AOf&o. ©oAo ruaoi s3f^o. 

co 0 l«(/3{m(a4©o S3«d}i o. 

<J(/0nM688a&gi3o (S(/)Sm«C^n(Mfi3«Cb. 

ottC/soojTODorjiTJiro^^o^cr^ <m&ejalairroo — 576 y 0 — ^^0=0; ac©*ae=0. 

* 210389 

65 rt» slairruo enuejdcnjovb 1 — an&j o— n: dc/&aaoo==576 (wbooIa©) 

** 210.589 

(T>6TI§ slojirvo 6>oigJ<JoaJecb 576j<J2 a£Jajo=0j3c^a(S: or=_2 x 57 6( ''isanAcj 

2 1 0389 

arn> elaioruo aai&iaaiioOo — ?Z§21? o=0;4tft<a3*=3 x 576 ^«jwoA*m 

^ ^ 210389 

865s1oj{ruo6) ajPKjraioCb — 576 X365 ^^ 0 — 0:«aai*ao=s365 x 576(«®a>to 

58 210389 

«ao <n>3 co)22. olqoi«^1 9 <iwh»o= 2103S9 — 865x576=149 ( ^.^cdo) 
roarts3©aAo^©ro»W ara slairruo ©ajgjaauocb 

« C/&S3B 0= — 1 4. 9 -J- 5 7 6= 42 7 (<3rt>unA«) 

fosmooOAOgjtoroTlfiii fOinjelainruo ©ajgjacwjofr) 

<BC«t 42 0=427 -h 576 X 1 («GtlflA0) 

ftsrttDoeiAOgjitrroOci crro slojmjo 6>A)g)<Bcn)3Co 

<jt , &atjo=427+ 576 x 2 (imooulAo) 
^mofiiAO^o 6) ojgjd -ttiofib 3 dc^aia o=2x 149 (o>.^nno) 

^<rooo©Aoy<»K»W e® alauruo 6> aj gjdoaioco 

dCfcaM e=_2 x 149+ 576=278 (rtWoTU* 

2C>65B6>ar> a® AfcQJonro)© a^tx'trronsb^ rreoai<a\>©o^a2anu<uii^ 5)ej sc/osm«< 
^rmtalnra olaJ.'WVJfOo <3^S^sn§°. oJIshtd alajruoQ^oOa^gs orooa^ 

®ng\ «o®6>A06ft| v fits (^ajoaa^o^c/^WDiatai alQi.TUoQ^af} a^nsufitti c*><aa 40 


<^ < ^ 5nQ ^° c ^ > ^ 9 

g^aaio®<^)oc 6 Jo] [S>cA 

©coflfo «oooa3° os»a° Soswbsxd gp©l<9ggoros <TO) <xuosm3io<tb fllojcruo 
©Aosn§ rwasi cro asiao ^smljcyo(o 6 gsmctdafljojg aocoHol^cro §©«> e 
(/)srr)flc/oo3i° QJ© aQ}om° jo^aoW a«* qj on^aQ)or»c> 01^0056 ^aoltDoixi 
Q^am<ml©(Y>S)« 0 ff.a»n| £o?ml:y3<t56 ojgbo c^)om° TOolstorqpADjigoo 
<^© 1 <c 6 <TOo^fffn 0 AjyUce® aajsn^. opej o ailoam sis> 0 <oaooiAo 
f>ADSn|'5 (5Y2 oIcqjdo. (St^ojIsis (O)(c 6 rro 0 o?)o ca>o 5 )(moo 8 aruos^j^o ( 0 > 
pjeglejgg Q£ya(O)«.‘OTWc 0 «ioDo a/) c?c/)n^ 0^(0040 anosumooB crvocyjcq/o 
^ 0^0 a^qnrpo<sujS)A3sn3 0 (^cjuHAaocari§l©l^o 3 
oco ^©Idwcrr; ^^mAa^TOosyj) Ado © 6 n§o ^oo 1 l/ 5 dl£i 5 20 ogjamroil 
ailsis ajamxiOAam^ 0 . {STSqj 1 s)S « 5 )<o 6 nrooear) s^ooIcoold o^amcml 
iiaDsiflds»asn| ^sml^'Tj)l(sar)ca»30o ajlajc/>crr2)a^©*)(5Ta> ^c®aJ tnlci 
jgsml^gD a^^aroo6ujs>A3sn| J (TOcjoIao. ag)cnrfl jcsmAoosues)^ 
fiog^DSSAajfcdo ^20 ojaj( 0)3 02^^0^30013 > 3<saDlj^j° soolstTmg 
^SO. a^)amo«56 (§D^J(g38} A6013«)^ G> JUQ (5)0 Cdls) 0093 snsflg 50SmAD© 
(03 S)^ ^OaolajSJAO^. a^CtT)3i)ej^a_j(^6n| 0 . 

6) Ajf^( 0 ) 3 <£«o^|A 3 ©o ajlsiom- (To cul sis alojcroo^OTTl cmasbcnxa 
cfvosu) ecosrncjmnlaro cyOJulcooAom. (sicdaruasiao aflsj 

0^(00513)1 056 0)063)31 OjOSObl S2©\y. To 0)1 5) s aO^&iCTVoSijjja too 

§ SDfliimxaocp ^crOc/iiujOB&osrti ^srol^o^ge anaio oulpjc/ini^a^^ Qiura» 
20® Aooaj ^srrfl^ aae)a<m»ca®3Cb 02) a aoq%o. 

576 x 7305-210389 x 20=4207680^4207780^ -100, 

«o«fto<»@ fiO«^}(oton®i c^a Ao<jKna2<in<dd3o. o©Ch gsmaocal^ 

4Asi‘u n l^p;ol 0 963flna. ofo^asftosni 100 «oo fia^y^ntslabOai g®rn5<diaa^-j6)2fn# ajoacy 
**■ ®otgda_io 6 )ei eJs^fltool ui l00Q®o^<»l^d^nT<>6)cusahlo5 «»© so*^)<aiT»l 6 )aj cum 
•AUuo. fi3K^<m®lai tjcUD^ooroD ^ 0 £?or)d<«o±io, ssb^iwtoIcS dc^nail ^^ 0 «®cu 1 a 
4ot<dJo. ©rasajocb £.'5cni C^).Tto63tiCb S)J^)( 0 « 3 »!«)&) Q«m0e9ia3x)<58d3, < 8 tt uflA<J(/&n±l 
© 8^5 aies^/owilaei cjuoo d<3a3ixJ^cb. a , 5or>da6naifi))3ib Ago ao©ok»)»: 6 >ei dcftiUo-i 
«aft> oucrxidaj5Sia6®3a4<dicrre; «w>anA3c©caa(Si3cb Ago A 0 ®<mon»> 6 >fci ^ 

•ol A Cb aao^saTlffli g6mi<diajxJ6a3a 3 Ano&. ©radojoCb *oay<mol(o4 aouioflowocu 
t.9coiu6aibffl8Cb <ffroioaio «oay<mwl6)e) gsmdAii.xjjBBcIb, «r>qi a§o A o©o*alsa»6)ej 
4<fi&i usjQfib ©ja^^eaTltsi uonod^aicLj*'. g.3c&*rr». fso^rotwltoi «u&tflT\^oi ^uTlAdua 
cWC8^> OfoagAsHfoi saM^twdftae) tucv)i<&v5ixisi8a > a«w. «©Q) Ago *,o®«nafta»6>ai 
J^«olu**Cb *.da^9a,l<BB ^T)id3i3aaJ<CUytO Arr». a Qjj Kailas l 0 u A§0A3©f7r«l 
U)CY0(2cEhMaJ«JQ Acr». 


too] 



iflsocyamnl oja«e1®o«6 oilocm aDoifg) q®otb «c/6qmW n®«»)| 
s a@pja1ufTVj(BTB)l(r» «j>io6rT0 2 i 9 or)^«oOo rffeocsgo aooaHo. ®©S g*™ 
jamaJo unaaoo. ajlsrom cjol^ci|jsco<aaogo ®c/&oaio <e.oag a®cna 
ol©xjl<s 9 OT 0 S :5 * ojIocto aojgejnm&o ojlsioo alucroo culaiogjoi 
lajoaDfijxoroaai ec/Tiroac/oaMiaocfccmg) 0 . fflTCc® af)aiCB 1 )acr)<e®o«aQo. 

al«icrr) alcurroo^jfln! o®(ioa©0. oilsicro coDcn.ruoocnfliaofn el 
ucroorrolorra cuTaj^orflej]©§l®Q-ioffl 3 S' OTooTltoTaao. o-flmorw Aoejcruco 
os>acro elcucrwo ctflaja|)s>tx> ®smo<y<OT»l <m<^Tua©>sricrflor» qjosobI 
a»«c/0o33o (TOCul<fl.«W)a33aiOCDn§l®l«9o. aj)s>CTO Og)l3UaDaj>8 O^ccn a) 
urrvo culojcgjoi qosssJij g.<scrxi<yBa33o. Qj ) S)Cno fT ^®3J rOQQ ' s a ® ofn 
flojcrvo 0'l5esmaJlojt^,fflTO (w«6™aafc<ro A&srcro>«c©asio aj)iy1o» 

^Crn (TOCo]eO>«C/ 5 r^ 23 CCn§l®^ 39 o- ttJI®Orr> O^OnOdBlffljOfB 

wo3ga®cm°. fv^sgjoocQ) c^omimlnTOaJligJlai) a Q>cm arcujtaaoooaio, 
&ag)&jcr» colajc^noocrw s «><r>«:®aa 3 oj eraACQioailaioolmaio ®o»o 
no c8>o«5to)aj1^ n^cro a'lcuiioo uJlijyW o^croo a/la-ogj) agjcreo id 
U ®si«l«(Yioa?jarro)®o gDffioJ@° ® gnojc®nii®oeal§l®li»o. ojWto 
scn«fn*c®f>a3o ^®iaJtJ)l«si<&ocsg a^jcro . uls'cro Aanfo'i/la^aco fi* 3 > 

n®ft aloj.Tvjo ggroaJ<tnls>or> *140)186 sgsiroi^sg g.'scwsc® 

aj 1 2>3cai)§'©"l l a«o. ct^sQj'rocat a^cno elai-ruo cJlijyW a®cno fflwcul 
kawinaio. ffiglajtn)« 5 B^®s scaocoo lyliwl^sc/ao a® 013 a^aiTOo 
[ta>o)ic6 5gsrnl^p®l(flaofr> grmcuggo u/)i(yl<s> n^orraqgg ®r&oro®o 
!>cmg! 0 isracul«a>®c®nai aaco)1§l®ld«o#. fD 6 W 3 ©or> eraojla>«c®naialao 

• “soffit” (365), “ooscocrufiKnc” (730), “j®* oman” (1095), 
‘AOfflteOl'l^s” (1461) 8ft QJ Bi^ajatno fO3aj'VU.0QJm)®QJ^«S8&. 

210389—365x576=149 (somatoTU «t#<«l.ai»®A 9 snj a® cmmomo). 
tr^sa^cnaj'j nQ)cT3> iflciioruo (3x865+1) 3 o' -vu o — — 3x149+576. 

— 129 ( mooul*9oocaio) 

(T^soJanaait + aoffiajs (=«ejO«jfo>aJ , l ( St) afl)onr> slcxinruo ®c/aoftao 
= _ 149 f 129= — 20 (a®tr)9o®-Ai»). 

6 x mo«to>o?l3|»+ ci^s^ycoan (— i^<o>Oi?!oao)o®<'rT> alanrc*. 

00»1*I0= — 6 ><2o-}- 129. 

5 = 9 ( <W» uH A (I f»M • ). 


f r^nJc^xi anno 

euoaegja^o] * ^ 

a^arXSc^oaialcTQQ^o <0)60)3gfta&J SOaoC/^fBToflod ®C/0oil3CYTO©o «c/o 

'toaawl§l©n<Mo. a-itacno ala;nrv 60 BOo © 6 r*l*Y><s*o ^srni^j 
«c©oai«5!30o © 6 nsl®a)c^o (TOonr® slojm.^sm^cco^djcsnc ^srnl ^ 0 
TOaarfg^gDo oaj^. ci^arno^3caaro)<t>o ®oa;Dxe 1 :unrv®ra>irm 4 c* 
anaocsoTlgloWo. toqjIqs <§o« A©rc)]<z^ ®c©o 2 i 1 < d» 1.36 ,© i i>cn*c/oa±ioj 
«o^)<oro> 1 (o 6 «c©oan< 6 »l(s 6 (mdcul^sc^aaio r^)cm cpI^oj^o. 

«r^)«a>c»Darf a/lojo^jjnoc^o cu 1 ^ 1 cq;®cw^o {TOcgmTIci ^gsrol 
^ <BY3fTO)©l^jOd36 oJ)qj^893(C6 o§q c^olcoTloldMo. qj 1 s>ot) ao@ej 
«n7C£«o ajjsgjioca^a^o tTOcgsraulci ^tolcooui 

agjOfO elajnrv(ma)](Tr3 ag>q° ^^ootsaca^zDooT'^Ul^o . aJIocm 

QjrtJ>]<5)Of) QJ©TlctO0fijlejo &CQJfC5)lo)CT) & ^3 STT))qj|. (15)60)3 

^laiao)©o o^q . ails)ono c/su a^)cm(ons>cn ^tcecu^le^o ad 

tmaD^cn oj(T5>lcmoaH^jo (msoisalizsi ^ 5 . aTtacm (To 

(oJIact© aJlejcom^a^fOo «ajocm®c©aa3o ^coicooto ci^crn^lcr © 0 ^<sod 
ac/ooiio o^)Q aQona ct$) ® c©n±is)a 0 « a * \ 

q©) 0 CQioco 6 ^smAo©y»ajra> a^ao^oqj to® ©^uq^oolcf 

^smAo©60i3©ii. ag)cn>o<o 6 a^gjjasoio aaajnruD^^snj"#. 
a ® cn ^§ ^5)HDA3©«)a)^(zn3Cfli1|aj(ZEo(g_jA0©fi5on| 

coT|a(o 6 

CC @0*^0 q£) 0©S «fidftlQJA0aJDDJaj(mg)8 
a Acnoo^jo€)Q(D crooe®Qj AgAo^aico j 
8(32/00 -gjlacrr)") so^odos)©^ no 


* 40 q»oq» a(D(Ly«a^flii^j«aioc»fl 8 auo®s®m ^culsis AOfirnlaama. 

(a) ( — 349 + I 29 )x 5 = - 20 x 5==— 100 (a^cnJo^afbo^ 

(SU)- 20x14 + 9x20= -280+ 180=- 100 

SCQ)j^ 8loiiro6BB&: 

(<«>) (365+ lo96)x 5 —7305 =(^inolc/?D u ) 

(SU) 9662 x 20+ 1461x11 = 217694. 

saffi oa oraoJorro ) ocq(«a'lQi-Tu}ra>®«,Dtb a®o,*a*i)in| 210:89 a®n»al 

•on saTOOirfcrTlnm* oioasrasmo. 

^nyocb 217694-210389=7305 (^V.ou, 

am •MOiocra.« a »c««n» 1 e J ,®J am ara aOoinvo ao©aa asnsaAojag. 


moo.] 




^icmjco 

«^awnrO)(ic»oj^oQQjcii(5ronor«r^ | 
aero jaooQjQj<J<wr3>cr> ajlsocTta^' 5 
cums (fioa^oDos)©^ ga^axes^c^ffxtn^ cr^s (| 
oTlaLQo ea«$xin3> , 3 grutfeocjaccs)©^ 

OO'OOlQ J]S3c&*0) SOtfljftoo @OJo | 
aa aja cgjti oua cua^ Q a au o crfl a oj c^j i 
a<£tocua^LOo«aro) <su($cu aortas® cn |( 
acrujoaobj aoimsoroycn c Qian ®8a^)o 
<^a«a$^^^oal<3Tl ©oc/olcqjcao { 

£‘3aeabj3 oilfiaasycr) qsowco <&c^t 
q_q&4o ^sm^ry^joQaJ^co aDS<09m [| 
agjaio <m©$>Qaio0 cfljfio auaQftjyta. 

Jl^zr a^Qoao'lo t 

<gix>o(a3)c/)«xa^ ailaocosxay^<5 

t<o^ crvj^aasrnoa^jaijilQ^^ g> sxv\y on^g |j £D<aO*. 

«doj1©s ©ojoIoo; ©6ng eo«^®os! 3 cd» 6 Dfiff)^ £®§ c/olaa on®. cm s 
®TD<tr>lffl><c6 acaos^njoci aaj^semsegref (SYorml®Qc©l^j©ca»o 

esoo aitacm. (i^jcrnl^ 0 |> Qoaocsmo: 

c * ag^a^oc© fleecy <®o c/d<3>Q-1cqjo | 

OQJ<e6^5mo C/)6YDcfti OJSIffiJaajQ^lc^c^ !! 

(jDSiD&o ajQ3^«a”|| gD*rnl. (e/lajocuo?)]. 
42<mVii «)xjo® D o$, s£®o®oo)^®aJfl®®D(m^«ro cojo^oiaarra 
AA36ir^ ^sml^a«s6 ®T5^aj©T®6taj^§l ooaajflcebosnf 


gi«) A§3s0s3ffl^3<» iTO 03 dmnru><monTl®J aflrr^ ®1 jy A3«rnl^p|6n| v . 

221 X ^SfDAOfBO-j- 66_ 


195 


: anejo. sag Jffiaj2ai«5i36>gi da>o«^cYr)(®3«n3 


A§OA0(O<6?W 

[ Kuttakaram is to find the integral values of x and y from the 

Ax±C 


B 


Indeterminate Equation of the first degree 

If A , B and C are known; this may be reduced to the form Ax — By 
*±C. The problem is to find the integral of * and y so that Ax — By** 
± C where A, B, and C are given integers. 3 


g&SMtoQQw O ] [ qxyh. 

oDply 3 ^ aoooMtaasM® er& 5Qsm<a»3©©a0©Qafcm azua 

gpg) cd»§^cd, 3 fO'm®lnr>a ojloai^Aaafrcm;® 0 . 

(STdcoorw t>o (TOaJaj(r 5 ^CD^y<flbotOo- S 3 «yao<a.cm g*no®oolg> 

©<ij©rtr®3cml»>aD <§DS2cd>20cBi cm a®oo1s>®3|rn oosrsi^Aosni aoel 
^jo©6 aooasio «D®aj® 3 )loQ;oq\ ail ^ cm erdftnlsvD^^osni a®oo) 
©rtn?^o°bmris>m a0(o1^jo<o6 $ooa±io <u an) nr»°. <mrd<mls>cr>o<«*3 
snj° gocsaJ tntnool nco qo©1o 40(56 ac©oajp 23 galgj 3 ggoa;a< 5 i aj<tn)(£ 
caolflo&o «%y©raTl «DSBaJ<TjrtD;)q 0 . sro@ aao@ojoain|rmocm go® 
aJ « CTtD 3 ols > cr )^ cO ®05 r ^ oooali^jaaJoeQj ejeoajo aj ^QcmlsuYio 6 Y & 
<y<n©l©>©cro<B' 3 a»co> 3 <o 6 gDD <§000040 aj®^nr»o ^ 5 ta' 0 )ls>cm><aa 3 
6n§ ems eo^'Wl©>cr» <a>g*6vtm»g)o ajim^cmloaio 
ocno. g ><9 copai'oS)cd>a6r>§ <$)&cm goWlakcm <$mj]&jo ®td«rg)ocgjo 
aooliy rff)Oc0bl<o6 Q> 5 dd&s)(im roTl^crio fiT^^®tn1®»>cmcn;ocnn 

§1<dU«o aaiacn; Socosroalo^si*. a{J)aT>a<c6 aJ©anu©o odcD^ ace 
(^^®l©roa<0a>D6r>3 m®Sfl©T 3 ) acol^o©6 aoeo^l 

c»a©®> cqsIcc^oj <SYd 40 t 3 ‘tkd ao(o°la^l©1^ cm oM&i&feOom gcuososycao 
«<9 >g5gDo agjoria aai( 5 * ogjamaailaTl^s gaujeo^o aicmlaco^ gear) 
t)K<d»o aiUicm aoafbaio c^qoa<mtnl^st5ul«>co 

onoloi oonl^oioi oa&io sth6V5ulai)s^ a^au ^ayl©s ataas 

oj©< 3 kb aD©l^'<oi ^© 1 js»q 3 ))^. «Td<mlcn& 

eao^D. aoe?<d>®tD]fia>or» 3 c ^SYOculcaj^ocOj to sacoo eo^)®©1©><i55 go®QLi 
«j©0Q°2.g^. ®Yd(tnfecn ac©o!h(Bt^8a>©^c^^]<n>o^d0.cmgf. 


195) 221 (1 

m 

26) 195 (7 
182 

13) 26 (2 
26 
0 


26=rl3 x2. (13s>niio ^cy-mal). 

1 82=26 x 7 = 13 x 2 x 7 (lSacrfo s^^jW)). 

so^jononci Aa* 301 ® 
195=182+13=13. (14 + 1). 

(13©aio ®2>cy<m»l). 

221—195+26. (13©aio 


^ •5«^)o === 22i; tfowAosslOS; faoiogs)* a&oJQiKjitsmo—lS. 


195 

_ ac/oauo; 

221 x 2 

— (f.tlhrAits. 

195 


221 X 3 

<X ffh -frl n - 

195 


=26x3^78 (13on4o e^cyrnl) 


] 

<m§)<e>oQJos>&J aJ<r^<gonol(5& aotfljya(C& ^^5rtnTjn©T«Ms>fiftS)0. tfTDgjJ 
ggl <c6 go") 6013 ^ 1 ^ nroogajlasaD (ScSfljaJa^j £$§<*1^ 

t© 3 a£)crra ©raolica'sroo. fiT§>a>o&os>£J £®§c/oacwxuajono© 
^(oldMCno^° ag)CT» <6?gjlj«d6>5fr>o. 

(grcaoarttfc^cygroaaJaj ccral jy gairsoBgocoTl l<ol<o$aro gofi^eon 
A<s<aftica«jieDo ajantoaospo cuitnl 00004 o 5 (SYd6n^o 5 goais)006><e®36rij 
©3^©ro)l*>tt&o 5£>sro<e>o<o£>rBT3> |> ^0dB3o^c&>0(0o. (SYdojleiS sosyo 
a_i<s>l*ao<pls>ao eo«2<a>2)OCQn©1aacro cu^rrjsr&^ajosns ao©l^ an 
ejo G>ood°^ sc/onaio <osn§°. a_ftacno <et$) ©orok> go s>c&® 06103 aitoJlcn 
6®ils)00 aO©laj. cuD&io ag^ 0 , 00®SS>©10 QJ3&J©TO>ler& afl^^ 6>OJaj} 
«c/oa*io g>ot»°. ©3^go82<&6o«gfl©6 a©ls^gxc©a±is)CBoofr)o«Qjoio 

(TO«ayoc^)o aotHaj <afls)9 €>010^, 

(TOaJ&Jaj©naj©^ aje_fl aQ)cm <3 oj< 6. £rD T)ao>(Do fD") ajg^lcLoai 
6013 Oo G)Or»o 5 a®^o 5 « C/0 o±l 5013 Oo ©olT^o Q>003o foai^oo ig>«astD <a»1 
€)V> ©any oj^3CY3cn>(r>o^ocQ>ajlxJ©^^^leQ/©(a>©c0®o6n§ S3 

ajsowAeoe©^ £«re3sS$©iy<a>o©»>©rs> <e>3^n3). tsrdailas G>$ce«$>©j® 
tgjlcoj 0025 3ai«n§aj(2> 0 . mmo&icmv) ©3^©ra)l8&s>ej «aoaa 3o 0 
6n§°. (3Y& (©©<& 3 Sn§ (§D«Ao QLir^la^6^u!o)CT) qO ©1 .^61030 CO/ aa&Jo 

a0crolg° {8ttajl§©<oi3> Q03©a>2.o^oro ©6rrslff>oo©ce^o5o§ <® 
$>cy6o an&32)Oca»ofr) a{j)9>l©ao jgsrnlaj. a£)orr>3©i <o>s>o©o qdo^h 


^G6md&»o©«m»l^aio a^i© 33s^s>«n® </36m)<efflrro, 26©fl40; 

(mooTl^iicfOiwaocQ;' 1 ^ £3«y<oirafW «o~5o)c9flo. 13©<a.o«$ng 26s>o> 9 <a 
omo ^soQfm aoolcasoa^rroso Aosng «c&ai^ia*n» 310 13©<a»0onr$° «noaJQJ(OKni«e»3*- 

•Si§Dcfc3 0f?m»i89:(3i ao sy «o*« Afisn §.e> s «(OtiJQj(aixr»>o <Jd^^oraTlaoioa^o <&ooJQi 
(crma)A3con®l<d636>acf» coloQ><a>o 

j „4-p 

If — =y ( an ioteger), and A and B have a common factor, 

B 

then C is also a multiple of the factor. 

Let p be the common factor and let A~ap and B=6/>, 
apx ± C 


Then ■ 


bp 


r 3>. 


.*. apx±C=y. bp. 

±C=p (y. b—ax) 
m p is a factor of C. 


^m r 


{X^Ur^artOcri^ Gbi? n>r^ 




[* 0 » 


rtanwlajaso, (^CT>ac^^t^e4o><p«DSfmtn Q . ggggs-fflS oilocno aootai 
iMflB) g2^^3(tn©i®l<5j g3§laa>o©6 QDo^aocoDgajcao. gooitas ©snjoQ® 
** «)«wilajgg ^3(mo aj(o>loo3efl©6 aotaafljoj &tool©ao ^§1a^o<o6 
pfinsloaio aoa<gaocnn§l<fficrr) oj<m) energy ojobo. ailacnn e\& qj© 51 
OOSSul^OlAo OOOCgSXBTB) QJltBg^o^tdjOOo. QJ(tnla36t9Iil«OOS>c6®OSn| 
oocl^ensao^ ao&io Q>or»° . ©TD<mls)ao QjroTlao 6^^09,0605 ^sfrilaj. 
a®croo«rf aJr5>laD6Mj^6>cYT>. (BTDawliOd ailsvcm (StoajlftS ac^oailjcy 
aoooMo ©srslaaoc^o ^§1cx^gg aianlacDy 9 ajasncnstail^cYio oca 
^aoAOdog 0 . ojI^ctd (Qoul&jo aj^loDfiJsroOo ^snsoain^lcldWcrT) 
©>3 a1<c 5 ^scr)ffl©cr)5)c0«3sn5 (znrnlc&aScoKj) ^cail^ej anajff>tma)^ 
Qj(anao6t5ul^ao ag)onooc6 ajitnl^cn^l^oio oDo<go 

OJffio. fDlg-jAOOo o^)gj3SQio ^OJDOr^i) 'OTD^ 0 9<j»36n| ((S)Co\^^mS> ^ 
(tulofij O0&JSX0T3) (TOCYg)©fTJT0) ajIoCTO fit^> iSTOa^JSHOtO) 

Agwrnr^ Qjl€)criocqjgg(ty)l©6s>cu^ 0 s.Q-ioa^6>ajRj)s>ce®3Si3| 0 (91^(051 00 § 
JJ2 ^cnj^ei^iooo ^«rnl^(tnl(o6 5rda^jsiajTa) ^§1 CT^cacY^aotorig 
©oj^lola® cm <0)16)00 «a»^cy. g2OT©CY3ca>oAijaij30o cn^osKtno gdI-6sco6 
© 6nj aJj^laoo; £ a^)nrra okcb rn^j ®TS2a^oOo &ajoa^^g^oggco;o<s6 
\fy\w g>$ 6 ob 1*. oS)to<xn ©r^) <osn$ ©ood!a^ 1 (o 6 ©qj^ oa«ej@ go 

gjaOCanglftl^Oj cafoygD «0«AO^o. g2«5T3©00 SD«c9,« < tJTt» < 6*30o go 

®y° aiej(moQ»l§l©lM«cno5gJ2°. €)^Q^3oon§l©l<e««cmsgg ail 
©at) go^o Alasp® 0 , easuAo giftanl§l«il«go. eosyroort 

fibrnwreoco) acei(mo)l6>cAo nrunocn^ eo^ 0 ojgbo; eosca><OfO)l 

flborrwnaocD) anfijciolofAo cmoodOCTS) ©0 «<a>aio cnl^aao 

Attngg 0 . 22$ Qifil^(U<rooano(D©2;a3d 2QJ(J. gQ(tr)lo03 oil 

Wftltm^lc^ails^cm <aio©6mro>o«B ail a 00 033^6105° o^)cr» ^itnormo, 
aj^laQai6086>a &6rao'00a<ros(22) ao©srr)o(a>«cm aa§« ^f3>ls>aio 
ftainfX)oaDo©a5To>l8a>«56 ^smocoo (D)S)cro<gY5^jo 2.^5 ^sool^arTlci 


* 1 — 17 1 mafias 7, 2, 1 «®nrn^ ai^orooaycoriei 7*a < 5@b-ioj la<g»o^joj 
7— 15. ^o^toKsloaio aaoejQ^ag nrvesiy 2 aonocr^jo. ^ 

? 1 

♦*«ei^ 0 (wuftocajj! 0 a«euJQJo •»rt»)aii4ao»'1| ost^ truosyAaj as 

®* • M,a ^*a«<nioQj, tQ-ioo^oralon. cruDocnalyooroolcnaBi aoJacmJa'Ia o®m, 

«««*<». 

9 * 



ofDflU] 


[csgi&io&toatoi 


alls ail $©<crcr> aptfidc/Doaiswino cg^& a^©cm3® (<^ao>c^©S £LSn§°j 
oQanil^ «<flt»aj&io cul a_i olfljv^l : qj oq/ I fl&orra <fto©sratu>osB culaooaii^ 
©oTBcna a<a)3onao. |> QJaJ<OTa>taco; col^xjla^anru )0o ojla_icliiy)^ 
qqj <&)&cm. aoascq/o tf c/cottsxara) Agisraro) an ©©0 gD©la«or*d Q-oaio 

€)<a>oon|'§, a®cro)§°. 

ar&oDcrofto ft3^jeo«<d,60TS5>^on3 «aj(i ©aj§l©l«aacm \o_jaoem 
aj 3 ejs<?jT 0 ) 3 ^o ai® ©ted to cu^ijnruoaoo©*i^oca>o 

o<9»3on|'a)S)cm £Dg^3anajJma>ccyo g^gjscac^o aj©^t^cKu<a>o©g>(OKD 
(STOQjISiS gatoS38^@083efr60tfS>|i (QTd J-^O^jO aD©lfl^ OQ 
aisoe©! «&)<*>$? «aig^. 3D«n3i)vT> £o8^@j«.a>ooii£l©6 acUgS 

©Xio 00-00 tfOOQilljg-JO^o. Q-i lo)CID ajg^iQj35Ll60r3^^S *a> J |o>y 
ajaj(OT3)lra)(J<9ffloja(m5)c^o siojo^. (BT0a»ls)a6o agT^SroY3)cqjo 

©qjo-j. <TOcy| 0 ^*oAioaioOo gD^ulsg^ 0 aor&© 5 aQjfo, <bt 06 v 2 ^o, og 
(g^o *Dsyi3$>.o £>©^cy aigjl. ojIsxxd iD^larnsi^osnso i$axii*>£i 
aajjso&i g.ojnruooDo©o o)6)jucj. ®r&ajls)S <a>£cq/cm (TOa^simo 
«cu©o a©ls^ 0iasrn QQj^lolfltfelajzoo. ®iojajo^ai <t*)*cn& 
jgssotflg c/o^c,, ffliwaf > qa-jorosiaj', cnogjgg 0 aQ)a.ol«n3S)CD ^©] 


§ ig© 3 ^ Orjrro tgjtoaxW odj^^o X aOcLi0 — ° — Ic/Oauo. <gk> 226 )a 3 oT$ 
« 3 aQ^oraflofi rn imo s ct an o A^orarata) 1 © an ao3to<ica Ajflnj ao-ol^j lajDcb anaio QJnm. 
ojQaj6).m» QD3® A oa^aoTQ ^stdI^ 0 oo caa © m» £$|a a®ar>0 £2© ‘Efrona QilaJO^Q 
^jlctt©aamc^ 06 m 6 )^ 3 . 

| m)3co3©<mco*3QQrl ©©©GDoolAim&W ^Aoemo, ^*oana©ejo, 
^^4 3aQej o ^DtoIojcoAoJ ©©©owTlejo ^©(TDgno6)A36n5 aoieioai&waaftecn A»<ni 
oijaags a-*xJ 3 ctt©or» oJoa^ono. ga atlas flot^^aca 17 ^aoimioaiaj© can Aao® 

lS.^yaosrnQ^o Aero. ja^3a-oaj®3A(m oaejinaOero aJAOo aoraijyac^an^jeS ao® 
6rT)juB<tfas>«jTa»a>3ono'' oi-ml&tafifmfi"' s&d aofceroat^^acK# CdfaiixjaaQrrna £ 
flul a®©(TT>3 Agjldflfftt. <8*00© ASST^ g2^J3^o fiJ^aaneJO^aaca ^6TOAO©OJo ad 
fljojo ovaao^aott^Acna. 

l7x^«nr) A3 ^°-i-S 


«3*yo X SflSTOAO/Oo aoSrtUo 


,*. &am<a»offlo=£ 2 ^joi an&jos== 2 &^aan&i 4 


rv&oJc-iJ^o 

s*SH< - 

f||«lO 0 ^)OWo] [(H)( 5 ) 

late «• g>'iiool©6©ajaj| g^ngja^o ^5m<6>ooc ? (Sttasyo 

CO0gJ®o OOeJo. gQCUOolcHd QDO©@0©j6TO^0t6iCrDaj e>CTfcO ©SDf’O OJ 

(5)1 on 61^0 oj^aop^o. <fitdajls>s amso QJftynanQ®4o QDa©o ? ©sn§o 
aji&n<scr><fo eofi^jo. (TOajl«>s op«s «m>omo ©srsl^oo gQy^sxtm 

Q4*o sng ^tfY>l.cy © gpjpr^jo. (8td(m)©i 5<flflix3o aDoOJc^aaio 

ftonol^oc^tasiosni ao©ly a_oejo (fffdasy 0 . ojl^aro eo«pj 

aooafbo ©5rsls>or)^mJ)r)Tn (Sisstaj^fl aJ^l 

ct}$©j!<o 5 oD©"lg^. aoeuo TO6T5if. ailocno <gTHoa@° aj^laooyT 

i\oo <^ym)l^siail(c4 (sra^^fi aj^npetsulisd odt^oj. 

(i09Jo ^ 5 w3?>or> ^ffia^PffKCTtn ^Wce»o©«y)35>ad9aol^ cn^ 

ajlafiJ® o_Q&)2oo. ^^ajgnpia (0)5>nrio &?\$o od^Jsob 

CY)§ai!eJl©ldW0fT)@ (tDOai <£iroA0(0®3o. (20^ 

aDo©«n3^o <W5>aio <a)s>rrio «D<ffia^o J©nn<B)l©cndMo1^o ©o^jqjoq© 
«Bgoo^. ail ©cm oJ^Inrotoiltoi aD©l^j«c©fi±io sxv 

^stHAoaac A^ej 2 0o. apcg_j?ml©cr) ao©ly ac© 

oaio o-Qaj0Odft»lajaoo. ^^lcm aajfSt* 

©op §Da^t«aftoJfl5TOl8fc©aj ^Tnp&Jsgflo^Oo sensD^ao^j^o©©. 

♦ CUgj’h SLiJrOjenQfUi-ta^SSado 

~r * 

1 40 ( 1 X 35 + 5 ) 

7 35 ( 7 X 5 + 0) 

5 

0 

5 aaejo =r 40 * 3 ty 0 — 1 7 

i£SPA 3 eo — 35 flflJlOAo — 15 

0-02JO ~ 5 Sl&jo = 2 

0 acj«<a.o— 1 

* 3 Bya 3 <» ostbIoto ^amAaocnCb 0 , 35 ; aoaoAfflsCb 1 , 15 ; qx£Jo= 5 , 
Aaaej^oc of l 7 aa gsmao^o = 35 , qojcao 15 . anzio 40 
2 XQ-h 5 __ 5 ; 22 < 35 ^ 5 =5 . 1 7 X 3 > + 5 ^ 

f <0)c3i3**r>o: ^smAOfio ooo.OAao«»«s»o§,o rmaio cosy *<Jw»ata3gi.o o^^rm 
froaco>fflp) Ocj^jamo ©aicgpo. ®txa>>ca^ cfi<ar)A3oao>a ooa© Ao©A3 6n|o anai 
®0K» fijjpjo© AOon§0 OD fol a! S fTD (JOOnMianda (TU ^ COSTTJtfO'axQfiJSW ^3 GoP^ OifCBo. 

0® i^^ajsm co sm a ) ©^ oT! ^ nm 0 «3^©.tJt» ci^^Wi^crTltiflrna 013 

<300 «oa)«n> *3»^©flw» a^a)wtol<oki^l©crT)3 ooaz>A©<on» ^5roA3®tJtt»l«icol 



fiT&cwcY»oo ai^cuf^ootoottK^o«fl>«)a«a> flnfls4flv®o&o cul«c/5on^j 
OJ^O^O eO^|«3«A6TOa0A«O(U3Qag([, AO^On®. (STdOilfiiS TO 3 ^3^ 
oD<3snr)<ioco33«i30o ^0<ortD36)&i culxicgjg, afl^ojloa'?, ooo© 0 ), col<&, 
«&)© ufljorDaj. ajgjlaQeJswsOo qjI^otd fiaoasimo6rrxu< ? 6>c/59*j 
aIo, <m<c6 ? <c/j)s, culci * a^anolaj. ^aflos eo^Wle&ori ©oJo 
«o&aan<a*cfljo(0& «<afticus>fl5flf> ajarHaaooTl^ «>.$§c/o1.^<3yoa1&4o gw 
©acre Agpdracrr&j, amoral gTaitas ©aJo g sm s cam xj*y 2 crra AgJ) 

©(m3 anesasrn©. sjssaoon ool^oiowi ®o©o aooamoimaxa&oana 0 Sc o 

eai3i6m 3, o®aT3 ajoagrros^. 

22,00 os = 35; ao o®«.o^-r 16 

— oiDianS® aXJfilo 2, OOOaftlO 5. 

15 

^eio=:40, *o«yo 17 

40-2X17^=6 

e a 17X5 + 5 „ 

ca«a-j3Cb (T^5£6mA0ffloz:O; ^^00110^0; — =6 

* *3«0^0 —676, 

*o«ao =210389. 

OjQjolaai S3 8^003(0 a ssso A asrajcaaaiJttwaflnOaa^er^ aaojoco iwoaoyonyoo® 
«fT)oOaiQ^<t», 

676)210389(365 

1728 

37:8 

3456 

3029 

2880 

149)576(3 

447 

129)149(1 

129 

20)129(6 

120 

9)20(2 

18 

2)9(4 

S 

I 

£ iq-uo aooa±nAPca>3ioi <oro© aowjforaTla&afii cjumaaaaaJaoA 

rm^OAosn} ASjOA3»W^ffl6 ^sma ds&i rua o c^"\§Y^ £© 0 . a^arconiS $nrfltt>0LD ? 20 

ofl)rm c^rr6 asoacfoernoraTltoj, o^o^o m *§o ao©w»)tj£ cornier vJaD^lsosrra 0 £3§ 
wr\^'olcS63Tn^ 0 . gemfldtofcrufcoayl ^auoaic^ <jocr>'?<^ 

aoojo :fi. aifOB^a oaa^fl &oJoa*ajoraca/o6rolafi6>s AoerrO^ j 

«fWs<*r>22! W . [59-0©«aj« t ' sla-jerol anr»<30OA.] 1 


pT[ fU^-ioJ n^O %->&>)ro<-^ 

gil^aasiyocai 0 ] [ (rooA 

^ acmtaco *>fvcy. vsfo(to\m a* 1&<? c/g 

c^l«awj)<^o. aitaam aip^a_icruoac3(0^^6X5u@° ^.aj .rucag)<maj^aa 

tg)3<a«m A^yma «<*>cy| syqjoj . (SYdajools>a&o on, 

aIo, aTl<e 6 , a ?)* 5 «aoo ®? 5 o^tj), uftc/c^s, Gu^naasajcoj a^jcmol 

( 5 ^cy>(to©o culajc^TJoelA^lsi sosfijtc/tio^© Q><nb°. 

gwicOfliajo G,nm)^T)$>c3«T6r^ gsmsaasajo a 

£«KJK»a<e 6 0 %T 3 jaoAcfl;og 6 ojQfiJo ggnojo/ A t*o ©6 «)«)0 

©3c*>)A<or5>) ©><o6 oonj qdooo G>orra e>nr» ^stdao<oo, CQ'Tiio 

ao^io. (Dsmoo ^0 ©oo^a<ot5>1a<c 6 aoo®o ^ajls ci^cnaGESYnrr^ eogjo 
jg<wls>aio < 8 as)&j a/ls ^4)or»° 5 $aWo cmsaano) Alo<i®coa(tns>ofn ? ao 
£Ue ©wlaaio «asYfiJ ail<o 6 agjrna 0 . ^Woartnlfflbci aaafij oo©j o^j 
cr» qoo©o 5 eawjo cn®5s><ma> oil? a^orRcoYocrr), ^w© a«oo<mtaa£o 
#a«>eu cul?, tvoaio coTls)^ ajlcsi iaYS)am. coo^Joa^lfiajtci o 0 

ow aD3cs3^^smaj6^lAS3c3jorr3cu oo©gj uHiylcajgj 

a?)*, «aDoag a®croW (TO5I5U325 ttTI cuIqjc^?^ 

3OD30J. < 01 ^) 002 )^ A <C 6 Culx'Cgjg, fl3)(nrU2 ? 5 (TO^j CLfioaiCO^g. 0 ^ 

VDa(0)Wa56 cJ)«c-oo"i 2 )xj<oo qdd(Do 5 (OYtoinrvaai eo^jo, (&( 0 D^ofi 3 
«bo £srn©, CU 2 l 2 ilOOOo ODWo. S3^jfi3«A6TO0odW @ 

0 J 0 gsm^dMaoj^oA^ooiosYS, ^waioigjl AgiaAOttc© 0 . ? ail ^ cm 

cg|0(xyo6>Aa5n3rt5YS>cm {ggaJo CJUOD3fl9ft3aJZ3A<?cans>^ ^oWfiJS^jlA 
i3Acm@° gjsm®<£tfi3aJ(?yrtDls>aio ^weJ 6 gj)A«>^ qOo©S3^5oy3^1<o 6 
oolcna A^srara) aoonaasoieOo ayttQosimj^aocojcQjOj croAejg ogjamlai. 
|C«J 8 ^cr> «ABiaj{ct5)l6>a4o a)r>srn<m <u A{£bsooj 3S>^ ^smAOo&isigjl 
AOo ai©oi(yA 0 ©o, ailiYcm @aJ«daftiQJan®ls)a(4o 
Aogi ©a^3aoiaJo6)A06n§ ^5rnl^j3(e6 ^^j<afbaj«w)ls)o( 6 o 50 W 
&®$lfl>^liajaAo#. ^ 60 Bl«cn ^j^ogjlc^^ocon a§dA30o croo«<afli 
oiliylg 0 . 

* fiOi^waTloi «QUo Qtf>a&T\<3$lcr». «f5^©A06H| tQxJQfOta geo 

Ag^cOOfTW. 

qj^I aie^-ijorocacD fO'iupj ax 2 b 

[ •-" 365 94602 ^smo 

| 8 259 — oa&jo 

t; ' * 67 — Sfi«mo 




'< 8 » 3 > 0 0 ® 3 CQ> o ' 

OJ ©1 oul OIJ o <tl) QJ <a> (0 6 tl 0 o 


ft. 


— 2 j"B 




GtaODOTRCo a© nrc»iU@«^<I<ft&10^(5Tt5> Cul^cOi ag)?fe 

gDSfi&iel anl&ffxcrc) (TO^dwenr) aoaogOBgoasi fcan&oAocnf a<j}0 aq)m j *®fri oS a ^ Q ® Y ^ c ^ <2ca;5n l s>ajocna 
Agjli^ 0 (SYQf^^cAo g>«b omsaQ (^jonroao AdoanOo cy'm©€)2>0aom; 

«a<tioolc^oig-jfla»0(D«)<mED o^jogjnrrg). 

flifoaftas gg 8 aru^o 4 o Cflaboslaig^aio ^slcroodb <a>grnaj^ 

<B0(6ao aQom^l^co ©.adog^orr^. gDaftas ca/osvmaarrTlsu^o cu^®oa 
OTD)) ST&<2> gft)O^OQjQda>OrO Q>f£8 OV25-OJ@©^lcftft50rLO£Jo Qj^aoA 
cmo@°. ajl»>cro n\)a^^®(^^<fla0(?yTa)1a>(o6 ©)3 ci> 

«<afb0'tiT3)l89>io5 (tr>3oi ass GAoernlAma ao§$ai 

fi>oo «A06rnl©>(t54 ^ ju^ctd «^®o c&i^aoAcnog) 0 . ©aftas • 
jaj^o^'OToIcna osn§ cuacrajo^o c<6bos1 @e^aocaf) oflsnslglolajj 
0sng (trejcs^o gao^^yaocoH ^SoAo6roTa]©gj; geweaao g)tiil©sj 
AgjUsartg), gQ«D <i<£^0<nraris)n^o ay)or»° eraoO^cmgf 

<*6>z$\ g^)2sooQri| 0 a® croa^f©©^^sn?o^ 5 g«j 
@^y®oca!l§o. $D€m&co ©sng crua.aj@©cc/2)*dafti06OB$>gi 
Gjtacro §0jo.oug(o^o qjS3^ajQ(mT?) 0 4 3ca>os1ixJ{g)<>^i> ©©sjcdoajq 
<gg% csrnliaiooq/o <&)?*><$* qjooojo g>® ay0fm©lffl><s5 ajcs^oq 
(W6m3^1<c6 «jijcy. g««u«S «xms)<da ajoc/o Jo aA0S*lfi>S aJS6)<ft» aJ9 
croj®©rs)3§ ^^jraaoqf 5 . «d<!> aaoc/ojo gssoaioaajo AtflsKwal^o gJ 
slsTOKEOGOO^ ® C/& a3j):d$ 0 . OJSd&« aISPSAi «A06rolffi>fl* 

6 )©)«A> 0 | <lA3s)*C2>3gi© fiTCgo^. (STOoj)i 5>S SOjlcr^xOg. gDojlj 
era «)®>«caaSo aflgio gRJcaJOgqjSraacttlflJldWo. ailsxro soilcr^aiV 
era «Aos*tas e)<mm<u$\smy>o6)o flAossroagia^o g««$>s aiSdWGj] 
s\sttmoao GAOGSma&Q^ggl G<DSU3a3®g£srn ftQJ&lgJJ' GAOfflfTW 
a>c6 ©srsla^ajo Aos>srDra>3an3 aajAajlsosxa) Q2©1 oj. qjI^ctd so* 


,aOg;ocoio ] f 6)01. 

©q a\)mjJW(za 3 Q Asn$ cu&flea> Ai^©^(attDtan&o 30(804004 
^^^©AOSnj^aJocflJl Gojqj . aQ)crD3«S& ^olaio a^oaiOQoTlrf cue© 
soq A^^c^asilaidasmgo. ag)cnoo&jg>° g>(® trafl$.ajg>©(g 53 <fiftM 0 
aaa>l§l®l^o. sajoaOcdaOo &<d g«o«A 3 S^A^s)S ^gf$ 

«©kdo 5 ° Q><&*o(DOO(do. agjcmoioft gov §« 3 «A 3 s 1 a^©s ajg^ioao coo 
Ag^ajg^o, &ora)«>aAo ai^o Ag*srora>3«56 g«o®A3 

slAglflrt ®«oo©TI«)a( 6 o ai^o a® and aruol<maacan ^^gjoDo. 



[<vJ©l«aj«uo 19-ci a<aiosl-u£g<Jcfla9©o c&suerjna o^\am rroa algo 
^o« A« 5 aJOi 3 o^am .ivaajjic^o. jua« alacn <d>cu 


% 





i ^ 


ftftctD GdBiosldW fro <2(253(30 A^jp^pggQ toOcnaoi 
»qj— : d aos! — — A&z=n&& 

fflt 25 fl 9 t.cn> 3 <oi nai— fiw; oac/ 3 s=d<^osl 


air) n 03 ^ai flsn^o fl&ggtg)^ 

Kfiuco o4)om ^tc/^acno coaTl a cn ffltddoJiaail^ ^Sdstajlsnoasoil ©0 
^^jaA 3 «n| ajono a^joblgaa ©^( 05)0 fovjo^aco <u^AQQi 3 <ri> touinei — q «3 
feslwlfflcm a»suo^p«5o0o e«ni« «n«rf4 ®aos*1«>6 ojSmoJ# * 0 ^ 0 =*^ «aw «&,s1 s^jo, <av»co A^aayo. 


o^aTl©ion 3 ©iiioloQ; © 6 rr| ©oj^lcqjo smOr^rul©*^ 



Q&Cbfin, Oo 


-f- od 03=5 acs 4- ocaes—Aocte* ads'). 
qj*o3d 0 vjuq3=<i aosI; ajej = Q« 


ej \Qacroo QJara. 


cadjyado -OJjQjOCa a^crn (gy (C/&) a era xn ajlaan c?teaaJ<fl£tn^| 
c*^8dftflalsnoao®1 dixicssfigea. cg^^/jaaerra 0 ju®3©a.j 

a^emo ruttcocrvJU a^cm 3c&ai©o rrua<aJ<$c>{£/&)fe3<v A g$^$ < * dafl3 © aoaor 9i 
orao ojera, gQ-ulas <u«tt>«ci6e a^aamoes rU6SU*A3sro«<fiflJ<2><$siri5 0 . c$|j 
a^J©ojo juaott, CBaico ^)nm ©eng ^^j)6na@o ^slaraoi <&6I3 oJoo j 
a^)nm Qaaojg^ojo Aftjcooa a£)rm «A 3 sl:u£gajo 93 aj ©wtfl«aio<J*o o© a 
co&3oon§lft>1d9So. ^amooi c*«o) <u«siid A3er»«afti©<i«ra3§ a)©u)Q 3,| 
0U>aaGO Afl)om esnj ^y^scaaa Ag^ru^^ooa iUWttxau) .0| 

cm nruaaJ^c^2)<idaftj©o oj«bo. d^cmsajHijIas jxi.aa« , ttsuc/o, (Duioaco,! 
jj$T3®u; jgaj moej^^sefl^o g)fi^«jB&3cikaj3ci gcaoai^aota ACSaja^j 
dAoslajjgaac® eflosucooc* jgajajas oavscoo a>jfga)g^a3Q» 'Oiacotfnjua'&ogt 

g>ay°. f 

A OJOOOQI 4 . alAfi A fifle-aj MCOOQIQS -f JdJAD « -f fcK/XB 

— njRC/DoaCG^iiJ«U>G3-f-COQaiaJU> f 


— Ag^OJ^Ocflill© 0 |i 

9D^Jc6j3©od»D(ld&>3Sn OJ^6TO^99 0Q»3 COO <& <r ^ CD | ( 

as®!.] Jj 

H 

®Ydcr>c«»©o Ajj®©(c^s>{ct5)ff)^osr>| <y«m>s>arc& ®>.6in®o<0a©(y&3^ 
©o. ^o^aacioaocon§ 0 a® JUgDCfltfjacro) Agjla-j. gocaftaaio 6Q»j ( 
oq (^ooruao<Q3l§l©l<8ajo«B <y«na>©ra^crfe° a^0aocns>acrra o (0tdolc^cQ3] 
gD°. gD9 Agjlxy jXJ@©^«KdIoT& 0D§dQJ a^<y3QJ©d©«UCqjO fl<flft)| 
«str>o<m»©«©QJcq/o £snio^. a®cm3©6 odosj Aj®©^aaoQTI§loTr 
<Mo. ailaca? aifijloaj jajg>©(^©rB>k>a&o ae^<ma>T8&ar& d<a»3d6TO0j 

&o g>(® d©«u £$ra3^. (TOgg cfcg^aoc&cmgg 0 . § 2 ® *a»g£5)©ra> <sr& 1 
tnoIdc&osmltcS Agj|jyl§ s)juo^nr^). oilac od a«fifb1^ory0o0ano)1| 
to o^cyory0o^)<3a5«D3§ 0 Q><ra Agrrjo fDaltas .ojgDc^j 

fcGgjo «cd>(0aocon§° gDonl £>6reoa.ctn aj©ra)o goajl&s <s>3' 

sxooc® 0^{c^©TO)lfi9>ejo Qto gfisA&lejo ©ai.^ qjgjW §«ej©Sl 
G»(cb ajoc/ojo c^^ajai crTlej©rg <m§aoQ ©r&ajTtaofio iD<®©)£Jj 

<3&TOC$gg £6j<8»^as dO&OCOo #CDS>© da&lOOfcOQ Agjla^. OLil©^ I 
uccvoc/xmoJI^TO Aor)s)ci^)D{ffi ojcTO © Ailoa; a^0o gggg. (©? | 


^ODfcSg^o] [ S>* 

ny0©w>l<m GJoSTli^^TO daJ<&. dadgjogfig gSit^DadW g®3<6>Oo 
«oJ(&. gal^o^aocsir\©lds«cfn g«aa |g®1 ogjnna (gal 

c^06)«©3©ls^ aiosrno crj)c©ldM cn3> ®r&aTI§TO 0 ^© 0 ^ 00 ^^ 
g5UGYTxum>lor^ 0 rsigjsmotUcQbOo o0orY3 «qjA. ^cul^s ailsxro 
oA0tmDl89><TO (JAodsmogfiog^ <^6rno gal a®cr>a AgjWcr®. 
iyay0C4o Q^oyg«fl8S)S 6>©)6)ce5>Q-jo©51cq/o go?<a>^0c9anno@ 0 . o^cy 
ory®3£9®^n^TOgg cd,|nr^m>ls)nfio staabo aJoscuaDAcm^ 0 . 
g^r>0 8<afl3lfimcr^0C4o €>©)«c9a §<SB?S)S Al^^o0©a^O(Cn1c^o §«cd>^3 
<aD|° o><& 0 c ^!C2)o. galo^odfecrr)^ cn<sss>fmo) gal(m«)cQ0. ^ 6 ^ 35)00 
6>cb AJ@©^2)o©<d>35n| ©sn§ 0 c=J )^2>o. goculs'S «Ao«mW<c6 cxyool 
©3ono fii^sQJocu cQ>os>(W3crR>° <SYdt© \y aosmaoACfD^ 0 . aAosml») 
mo alc&a^0o£p<$«|gi gejo ^aDsv^axi&Jaoc^cnogi 0 . galcoHsojcm 
^ormoabo dojoaudc/oaiio dAssrnlsfeai dooaailjyg 0 ^^jo©oc© 1 
o»o<&cn?^ 0 . «Dajl§or»° 6m oca; ^^oaDej^rmto d«a»36rnl©><TO 0 b 
agoaio §s2conffl>cn5 0 (TOSto or/)ce»T snilo^^aDo i^sre Oce®! (gr&©51 a© 
ocp©o d«d>o6nri^ol^A^c^. ag)cmoajo|0(c^ao<e»o. 6m oca; ^ 

^J3ft££JSU0KD SOJ0^ajl©jTO *0,^0^. dODatto CSYd 

o|o^§dejs)s col^o. 

ajl^crro a^^GiKDlfikTO 0 (ST©o|O0)g«aa(3gjdcTio)o£^g§ cy;o 
flV3Sbar©>1daAoQQjo (5T^o^3^§«oab©T3)ldaioc£yo aj^dcaocrxgftJo d<d> 
(0 «wd1©5OT© ^S60b 1 (Stdo^o^d^odsmo^^gg Agr^aoc^gemoo&o. ^ 
® galc^ocoTli 0 &(§ 0^^d&o6rol©jar»° q>«b aiosaio <d,gjlaj. ®Td 
® g fitd<^o^§e?oa@^(m»l89>cnd <e»|^m)l89>©i aiOTl<flaaoq° ^©laao. 
209 ejoscuo (^a&l^acms^coa 0 goes 04004 ^^ Ag^n5T5)l6>aio «u 
fifnjowfiOo 6 T^scuD(JUca>^ 0 < 6 iCfD@ o . (^jonvaabaio (TOo^o^gcjoabo^o 
Qejdab^oAcno^ 0 . gggc&Oo (OOTBgloei aig^ocwxocxio (S® 6 rxiDa?ca> 

g©s cu^onfoxoaio ©aofn. eJosaiosniocuA^s Ag^no gojAOo, 

a®cnolg ajoSOJeu^o ©emleajejo @^jo. fi^auocoA^as cu^dsa 
a©0 ails>cm ie?a»§s>s ajg^ocraxoaocaiCTno^ 0 . a^)cmoc4 gsRoaj^a 
0»©6xmm c9 J 6n^o6>c9 J 06rr§ ao©1^jo©i ct^saiDcuoaTOo^emoAoj <di|^ 
«0Acm^° et^sojocuodco^acoo aj^crrfls, 0 . ai^ocrojosxnm) dco;ac/>o 
©^>06r^ ao©l^o©6 «tdaa>©^6mod9»o a®crnls( 0 . ailsvem er^saiocoo 

°®©a©ra> Ag^asTtolajcffc <a,^d«j«§ 0 (Staabl^ooi 6 )juo1cq> (5rg)5QAocu 

^eraoc&o. aJ1s)cm «Y^><?mooL) ^-jaosmaosfecfD^ 0 . (Stdo^o^^csjo 



<W)] 



fcbo <^aofoo@b^(crm <a»gm<arcDlffl>tf» c8>asraKJ><jc/®aai<i 

*arfnog>o ^^joiooc^lc^ad^afn^ 0 . gpgD Q jjolca <BY$5ttJottS)a><a>«8, 
c/oo «Y^cong6moteio. <er§) CTf&samcoaa c&eroaoAcnogg 0 (Stba^p^/jg 
«o&bo$ foy ^gjosoc/5<m®lcnd c&g^aod&crog) 0 a$gg) 0 aQono 6>s>0 
©oc/oU>os><e>o6n$ ®ta>o$mla9>orfe 0 a$ca»«at/oc asm a 

« a*©. f^cutas sfulo^c9«>^sm3ca®l iTOc^o(^fzyra)ls)aio «<d»osrri> <$oln^ 
ag)amo(c4 aaaaocujc/ao^aacfeo. ^^oqjd&isxwo £d®§1 

i^° (mdo^Q^stliD^Qjl89>on» cd>g|$rcrcD<8c/©o2io gq^oauc^JfC^^QJQao 
altao&o aflg.o qjgso. 

oil^oD go”) goaoauc/Po^saJQaQ s^snsoceaW ogj o &>o © <&osn§ 
ejQ{^oc©8(ad)6ai3ao gDSfioel gD©§l^j ^©§l^j arenas sruo 

aoaocngxgTg) ^erao.as>Wo©6 oAOfffnnroofiujaosajo^ * fcflbolooaasS <y 
mn^oc&o. ©<m!©co ajrcr&^aorfc g><3 cy<m®an3)1arra q 

ocuta&j ^@<d(c/^sojooq <^aaruaad&<rD@°. a_fls>crn gov a^amc^ocro 
Q3&S)to>fr&!zOGryf g>a|JfOTal8&<B6 S>S>0©OOoi<d»o6>^U^5n3D^ ^JOOrOSVSI® 

<O) 0 a& <X)'0Y0)$)'OT3) <o>oo6. 


* a<a»06ni «*ooruoc^)«oaajoao c^crnfl&o©. 

$ One method of estimating the length of the circumference of a 
circle starting from the measure of its diameter D is to suppose that the 
circle is inscribed in a square. 
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•jfoldajojo 20. 


_,_j )^( 35 ^ r5<rro ° 


JOWo] '^5)6, 

[’igojlss *® omaoi^c^flaslaoio stmoo ^anruao^glol^Mcrn qj 
0 oo>ol®n^o aonooow enoolecosmo. nj« 0 aainjo (2 1 ). <et$ nru a aj $©(£/&) cnofl 
#odo asg)<OBal<ri>^sl o-4^ooJ©«ecuajfo 8d^®«rm©j»©«©su<i|o Qsr&ojfri, 
aaeg-jado «& @ay sra&aoa oodoj axuola* nua ojgo^sroga 

<sDp QilsajTcfladjy §l©l<eao# oiajlcri ^crnleda&asrrTlajeftjg os oja. 
oai, as <^om AggOTBdao^o ai©d*a. ooja ooi 

*» -QlI gRA(^j c 6 »to ftjoffOJo^ otu , nrooj <Bt$soiovo<&tdo* 



let O be the centre of the square, V the middle point of a side and 
A one of the extremities of the side. 


Then OY — YA— when D is the diameter. 

If Yi is taken on OA so that OYi=OY and Yi Ax is drawn i-#* to 
OA to meet AY at Ai, then OAi is the bisector of Z.YOA and At Is 
consequently a vertex of the regular octagon which circumscribes the 
**me circle with one point of contact at Y. 






6)cy] 


[<^T» 


[6)ClA 


flaofltfi* ai(y\> ^jeasmo, xua ^aoomaxiejo, oaj — ayofroofibe—oai —os 
^nfll^nn I — ■ nlQ-J^-rSP (OU 604DQOJsL>2>ey a«(Ttt *0Lp^p<t>)idSm5.) 


/ 2iajj0a£iej0=s:x3j«» = 


-QJ A X aiaJ 
aicro 


<uaAc® iUgo^oRftloo^o onae^a^asna A^e>s $o « a-pGjo fe^jaanai 
®*w»o&o ghxkj eras egg snSl 03 <«s 0 fi {p§. go® saflagaa ea ©dtoasni ixioa 
ti^cnOttojoafijtsjaa. ©^^Gse^cnsaAo. aoa&io ^ 

ol^ <0>&6TTJI©3Oi ft® OrV)«3a^3(C^)«tflai©^SnS9d9tO. 

«W)«ajo£b aro^o^iorrolonio 6mo2Qr==aieTlco> oJ^fOt^woO^o^osniogO — 2 x £2 
gjo&a&io. 

(g> a7)s>s &nru a^amaxTlnf® troe^a'Wocofl ajcofW gjsl ©<tb 3©su qio^acwo 
© smaafloi owffi oj& a@)Tn<afl©ar> coj o®om soTla^alW <^«n<e63o. «©<jojoCb ojaohj, 

xa a X -QJaJ 

aJ<o>^J n$om '<5> J$J$>83QCo gDayoAOtofiracb. Aosn^ xu«»= 

a»a^(wo^o^«jra\6)cfia stoe 39 * 


ajol«ftjsyo 22- o& aae @ Jtc^ojale&aaJ (§a), s««8e&, fijoffaio, *j& 
iftiacjoA^o ry a&iWiDcflpl Aosn^jy Icldfcacno. 



Aiiolis&iajo 22. 

AlS=1gaV 

*AJ) A5 — gHACb, 

AJ ^S=:®^6QJO(JOACb, 


Now join OAi and take Y a on OAi so that OYg—OY and draw 
Yg Ag i-r to OAi meeting OY at A 2 . Then as before OA 2 is the j 
bisector of Z.YOA 1 and A 2 is therefore a vertex of the regular polygon of j 
16 sides circumscribing the same circle with one point of contact at Y, j 
The process of bisection of the successive angles so formed can be j 
repeated indefinitely like this. The problem is to calculate successively | 
the lengths YAj., YAg, YAs -..-....in terms of D. 

Then YAn=l the side of the regular polygon having 4.2 tt sides 
circumscribing the circle with one point of contact at Y* 

Hence the perimeter of the polygon=2.4.2 n . YA*. 


A«&=fiJcsajc. 
aJifUeiajo 21 -kjS 

«a a® cm (9t6o|}^ n os <U. 

oaJ=<^)3<roosbossQj o®rm <a,fyVe«. 


Again 


YAa 

A 2 Ai 


* YA a 
44 YAx 


*‘.YA 2 


. OY 
’ OAi 
. OY 
OY+OAi 
. YAi.OY 
OY+OAi 


when n is sufficiently large, the perimeter of the polygon approximates 
to the circumference of the circle. 

Hence the circumference=2.4.2 n YAn, 
and if YAn=D. M. where; M has been calculated, 

We have the circumference=4.2 n+I D M. 

Now to calculate YAn in terms of D, since OA 1 bisects Z.YOA; 

YAi : Ai A=OY : OA. 

.YAt^ OY 
* YA OY+OA 

OY YA r 2 

" YA ' = Oy4^%"+V2t Whefe f=the radiUS ' 

= H7r ,(V2-,) 


r*(V 2-1) r(V 2-1) 

f+V r 2 +f 5 (V2— l) 2 I+v / l+3-2V2 
_ r(V 2-1) 

I + -y/ 4— 2V2 

Now OA, can be found from 0 A u 3 =OY 2 + YA 2 5 


Now 


YA 3 


OY 


A 3 A 2 OAa 
. YAs — OY 
" YAa OY + OAa 
YA a *OY 


«*.ya 3 


OY+OAa 


and so on. 


I At each stage we get i the side of the regular polygon as a product of r 
T" 8 traction involving surds. Proceeding like this as far as we please 
*' up to YA 10 and multiplying the value of YAm thus obtained by 
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<yoj 


[CQlifrrtsifiOd 


to oj — « o ogo <c£ fi r o eb o. 

ooj, oo_i tttoi fisaaAoslAaaconarUacm (9 ); @m »'kaai *,«t> 0 == o®. 
cuaj— e«s £jo6jqjo. J 

roei, oai ©sraooQjoojACb. 

Oa_» , == oej a -j- <uej2 

TO cu ? = «» ei 2 -f oj gi 2 

/. Ql2 -"°-‘ 2 =o^-®ei^ =( o a i. f ® al)(0ft ,_ <tai) _ oq>x(6M _ )B)e|) 



In fig 23, let O be the centre of the circle and AB a side of 
hexagon. If Bi is the mid.point of arc AB and OBI meets OB at cil 
then ABi^ACr’+CiBi* 


t^jocaioJ 





•=Ofil — TOOL 


V o to y 


2.2 ,0 X4 i. e. by 8192 we get the perimeter of the regular polygon 1 of 40* 
sides, circumscribing the circle. This can be taken as the circumfereno 
of the circle itself. 

A second method is to start with a regular hexagon inscribed in j 
circle of given diameter D(=2r). The side of the hexagons. 


jB alias o®=Voaj»+®aja_Vai2+®CLji. 

tt m1as« w w<Mam0 , o ^ ^«m^o, B& io =tn , 0 _ a, = ® 0 _ 

(ocn oQnrnoflQcn cujonrvoaboanrw 


TO a J V TOCO 
jOjaflamain — Cl 

TO Ql 


i. e. ABi 2 = 


r 2 r 2 

=T + ~r (2-V8 )* 

r 2 

e= "4~ {l+4+3-4V3}=r 2 (2-V3) 


o.aanasart 

e^ianoMa^Wlonio sna=:a»^)^gn — 2x i®3>. 

®* ^|5a»o«A,asn|0)a(rn 32, 64, 128 2 s*«n * A3emi >^ 

*ss®«*a ams.1 -saiajas «i,.^s. § , s ajfr)lTOajo 

® S " 800 *** a, * ao «*: «"»*$$» ^9«<» tinsa«.1.,«* TO 

m9tiado A<Keaimv]9ni0 a#fn 
•oa «a,3«n4(TVo4yj9A3jn| sew«l^ao4 oj®o. 

q)ao 3 o®£® as «1 qicwsaalaoOo "vacr*«i 3a9 , 

IscsIilolMon a® oroaoamn^ooWo soi,^ oy^oebfflayaao* m ) 

oast® one. ffi . sois^ailai ifiaile*,* a **«„ %) , (n , <w ) (n# 

ejslwletas asnr>. M ® «®cm y A) «c^o oi««» 9e . a,,, 

a.jgaa® Aasw> j ~ 

mtacrft^aauaaUato «<*>os1 ai«o. <^>j<njoabo*»i»cr»'' a,a,»slew a8 

«M»oi os®, amo. o.aa.jgajo ovaa^ab-ug^o ®«» a W d s1®art 

«Ma^,a» 90J ,»Wo «£«•)•<*> nrua WajMao- , 0 . 

apejMsmariat aj oa8 craa,-. tt «, afn , ~ 

tt^msaojaoi^Mlst o»ea.^o 4§ l« >a4 aj980M ^ . M 

... ««acn 24, 48, 96, 102, 384.... a9fl »1 n , A9mi(n) ^ ® 

‘ a) ’22«“>‘"«6 cucsonao. H^Aoaac^os™* . a(aMjttJ ,Z 
^^cal^ligaaacnsmlttiaa.al^a^a maoj coa <ro ca(rfaj OOTW> l c ] aWcntt 

Again if B, is the middle point of arc ABi and OB, cuts AB at r 
lave AB2 , =ACj , +BjCj* Bi at ° 2 w * 

= (-®‘) 2 +(OBa— OCj)* 

( AH] \ 2 

TJ +{OB3 “\/OA^AC?i , andsoon. 

At each stage we get * the side of the inscribed regular D0 W, 
Brf,« «I r .»d a surf. Boceedi., like ttal. .. a, wei, 



[ svatttlao 


u ayoarro BnDa30cmlciD®(U) alle«cartj) 

6usoJDsmcry«)«>dg8 oJolcu){fyorycaj^^’ 

(afWaicafi — 6 .d#«©/8JdJ!)co»o — <i^ooao 201) 

1250 afl)<ro oyoorotfiaW a->fcW\ a(J)tg>? 

<AJaja^«t»l6)rrfo saw a^— 625 
*MajD^^oaoj»iawnao£o a*DS n l=V625 2 — (8124) 2 

=v292968*75 

=541*2659 

mails 6) «w» 0600=625 — 641 2659=83 ‘7341. 
sjoac*o<^smo2gcug3o=312’5~+83*7841 2 

=97656 25 + 7011 39950281 
=104667-64950281 

o^octtc© ao sng Caspar), 

24 emogOA*£08 nruaaaioaoj^ «U3a£aj^o == 26620-44 902866 
48 nrvaeoKJ^^&fifi nrva6O)oaoj^floP2Qaj£fl0=6683 , 6983S872 
96nrua*wo^aff>g.0S m>®<Kuo<MJ^ac^22ajj£o=1072 71537642 
192nroaaaio^fl0®g.aa rroasaioaDJic^afua^aj^o— 418*29080126 
384 nru®mioafia»$.aa oruaam3aoj^«Q)o^a]g^ e== 104*57970600 
384 (*A9«BA$.fi8 oroa6Qioao j^doia^2=V 104*579 70600 

=102204. 

giaOacn cysmBQjooaoaan Ag-Jljgj3«$, 

cy<m<uaOuf)= 10*2264 x 384=3926' 9376 
=3927 

cusaucrorr^ajjs (1260) ^jnruaolfna flroasac/Tol* (3927) 

cm ajeflaolwao croon* aj^ajocuolajlci ajo«m»l«) sacra. nrufcGaanrujoej 
^/9}A0K» (modnjWlj^ aioca*lo»o>3«rol oJcluol <*4)cra co«irocwo4 ay a ay* 
arn^l|^«n§°. 

“.aj<s>©to)Ad c/o<maa|jgsm<3 

ajoo^a^lcr^LDO avaDiQryosrnoo | 

(STD cm <o> 6 _i ca> ojI gq o & crv£ o _ 
cmactno cy<oro>cu©krmao*” || 

((^cgfls’lcao cwnrfWaJoSo aggoAo 10) 


say up to AB» we get i the side of the inscribed regular polygon of 
12.2* or 12X512 ie 6144 sides. Thus if ABg is multiplied by 12288 we 
get the perimeter of the polygon, which can be taken as the circumference 
of the circle itself. 

In general ABn** j the side oi the regular inscribed polygon of 
G’2 n sides. 

Hence circumference in the limit— AB n X6X2 n +\ 


j fb)oj) C ~^J i Q 6^rasmn> o 


20000 (1250x16) a$(m ay*mjownflr»aJ®na>*l 62832 (8927x16) Q®m»^ 

a(j)<tno<si SU'D 6Qinf\ue>o«aca6>nTJ orvfcai^fc^Oforo iana^ \#m\ y Qj©wt»oo. 

mj ® £U ® ® (C^SQJO 20= <^3 fro o— 1250 

Ajoleaioie 21 -d ayonrv)oebo aaj=626 

ayooa)oebai^o Axu ? r=390626 

Ag^e oai=v2x 390625=883-8885 
A^asbo iOTu— 441 9417 
— 0^)30^0000= ojoj— 883 8836—625 
=258*8835. 

a ai x ajqj 625 x 258'8835 

fl©ai= „ = x 

m<ro 441 9417 

=360-1106 

«o-^«9a« o»*=126O-2x866 1l60 
=617 7006. 

«5^4S8«5eboi^.= « oj 2=258'8834*=67020-6 U79556 
*f$° oa> = \'39O0V5+ 67020-61479656 

=676 4961. 

«®aii3aioQj^3a»oo— onjZ — oajJ 

=390625— 67O2O01479656 
=323604 38620444. 
®^6jQj3cpoe<»3a>o == o(a>=:676 , 4 961. 

323604-38620444 

.-. Bmaaiamanma.— * 

076 4951 
=4783544. 


.-. B®aU 0 ttOCTO)<Do=- 


,-. « aiolcof «J® 6 Q 10 OJ (DU — 


076-4951 -478-3544 


198- 1407 

= 2 —=99 0708 

- ojjo-mo §00=678-4 951 625 

=61-4951. 

(Dfloxou 61 4951 x 268-8834 

* ®*®= — _ 

<oej 99*0703 

=134 5633. 

daM3aDC«o^s*a=<ao^D^g« 2 x «*©. 

=517 7668_2x 134*6033 
=248-6402. 



( 5 c &>a> ( rr 0 0 


] 

02* Qi<a (mafias no^Dc&^AOcoCTOrro 32,64,128 

2>Sflltflag£3 «A0«1dJ*.(J.£S C®(C®<l<diaj(D)CBg,OS OQJDO^AsOfl OUWflJflMO. 

32 «4fc3aTdA^eaolooio g«=1232380 
64 9A9en3^£aca1&o4o sea=61*4086 

128 «A06ndAg.£3an©nAo a«=80 6867 

256 a Aoa» Angara)® n4o s«=15’3405 
256 <1 A3QH0 A^_£3 ®«fliSll(5)®®S® Cy ©2 CTT3 «8»|Lpcfla0o. 
cwaojoCb Qj©lan=16 8405x256 
=3927 168. 

=3927 (aarxBoar)la)f ] 

(ffrdooorjxoo g2a^aoco7lg 0 &<zb oyoovswira) AgJI^j 0 flrDtailfi&crD 
cu^(g&J^lai>Ac>D ^SosxtD aJcoloutaeo; QjgB (T5Y0 ^ oiq_j AO(O fi)gTgn a * ia 

^mg). (sraaftas cn«s cnae^ snJogjQcefrg^cqjo ^Q^(^jocrog^|®o<an§ 
S®togJ0« croa^j@o^)«(flfli0aa5m) a»gj)a_j. ®r&«J>l«)a6o 

vTOc9a (gT^> " G>® <y®13>aCTa>cqjo Agjla^. cy tJT3)<2C02)l ClDoej 

fljrrolakejo qgjaDldwaoQ; 0 ^©Tsceasroo. o-flsxm oj^pae^jcffta^as qj 
cyoaj©ay0®«jnj)cqjo 6d0^«fimo(ni©©ay0(Barra>Q^ocy<wo)«cr)flilayo g«*o 
OT>««3^Gj§g <n>©<uo<mana>)ffli<e6 firo<g)ao<e«ao<* Agflg-j, ail 
toccn o^cyc^0D^(imDla>cm ^@©(^<OTa>)aaio «i©crnl«AofifimosTs 
c^Dnrvo(3b@^ao(nn§l©ldMo. fgajtas ©a-UotaA £dsa0o 

afl)gyos>aO(6«aoQAsn§ .ajI&J ajleocosxara) Agjljy ^aal&j «Qj1cr^=6aa^ 
g.6nso^. 0^)0 Q^OTOofiUj) g.S'nsoain (8TO0 ayAgaoAo QJolcul 
ajtacrp cy(mtD®At0(or5)l89>ofp gs ssob! <tt§) sojla^^agil&j^fcoAQOQ 0 
<6»|^®©fiUA«^cq|o Agjlcy. (SidaTlas o^cycry0o ftAoslavo 
Acrogf. o^<ya^0«<ora>3$ A g^©*<^3slso&l*ftjso ajcygeeo^o 
c/)o gw «r^Aono@°. ©r&aTtas ojcucru^fOTmlcnosasr^ a<g)€><e® Agrr^ 
it5P)lorrd° q>gb 6U€mjuo §«2QO/3Acm@ Q . ©snsoo A^antolond ©sn§ su 
emuo d^slo^g) gwoaoAcrog) 0 . tDaseiacn ailscro tuTtacro A|^^wdI 
G.oj®o(j©ag«o6uerTu>6W3«ao1cs2>g§ttAa3®n§l©1dMo. g>«ral €>CO 

< 3 U@©(C 3 «A 06 fn'l©&j A^twsilofP ci^gjocoTlejo ajaj]oa> gejo. qJ| 

aero <saos 1 a®gjj3 AgroWlor&o ^orrvoobaoAcifD ajcycTy0oflj> 
into. flrfc>Aa»o«c6 cyDnr\tt@bajgga 4 © <sro«J>g) gwaajggajo ^§1 ^ejj 
yg)° (3ra<s>g) A|^a3can§l©1«Qo. 

fiTOcrxrooo elcSfbay0Oi£p«©ra>3§ o (BTZxmlaoSicmifiQ TBTdiflfAgrna 
/j®(Ow>o§° . 0 J^©^scu 3 ajDajl^ 6 >ej qxcb OEuemuo ooja&tmo 


J [<S$ 

<rt.° alAn^o^aoAom ^awaeboOAoeni josm)^ 

I- fi®i» A ffR«®A®sr^ oocl^ o©ej« alc&o^a^mm'Wcna 0 
1 |^«®m>asls fflfe§jA^aj1aj«*l(maoOTl§sns3& 0 . ^q, acsu am «Aa 
s)QV 3 <»n§ 1 o 1 (Mo. sa^asloBo (rooaAamam\a,<n»° 

«* Ag^<o«»loc»4o «idg)o g«cn)oa,orDg 0 . flifc^jAg^ojo a'lc&oy 
ges Ai©o ( c2)«QiD^-i J 1ffl > « aj susnxuo Ag^aaAcm^ 0 . 
ttffl 0 a®° s^o«ab®o. gorolon* s^aAaaaawTIal^frfi ^,aa«m 
«aai0aaAcnj @ ai)ocirD.' ( y<nro)«A!0<mm1a < m ojcygseaa^aamna 
mm &*<%&•> ««e»as 3 . a^DA^ftaj A ^ 0 . A ^ 8 A 0 S 1 A% 
©s «ra©anrro® 0 gej. «S(y®oam*<afii0««i»a§ s^)a*a®aacn!l§1i» 
«a»a«8° 29©^a«<afli0o. &<ts>\<m «qo@. igjaasm#<afli0g««<xDa§ @ 
^jalA ©3j{3*<afli©A|^«, ©^a«4fli0g«afl»a§ ^jaasm 

m° a ffl crw, ° «Q)A)ejaao. ojlocm tyaasm*«afB0aAasleaoAcn3 
8Uo^0<m»lAa» aj1<u®’l(0)aaoail§l(B®cnja(r» 0 £2g^o9«afli0A|^ 
&a«a>)§)©WflO) Aj®ci^gs?osu6mjuo. ssoilos @^a<Laajaaoa)| 
ajffimmlcai Sgp«<afl)0<j<*os1 ^jaasm#<afli0A|^.oi8)lcn9 ai1aj«*l 
«e1<e»acari§](a»0f»3<n9 o o^omaAlejaao. ©ang «<aai0an3^o @^)a 
ao®«» 30 o a®craaoi aaoggajaAcro®''. ^soboc© ©ajlos ®snj ScBtt 
. ©«OBglejo Bwa^acgjo g«3A|^<TO0a®9 el^rwa^o, «*3sU|^ 
i aeQom eJo®to_nu^|(^(o, o®cml|° atfeAaoTuoajo gemoAcnQ), 

I ®®all®s (goreTloroo^sl alooyjjaji?)^ imanfi elcS.nrvagj’o «>aoi 
I asn 8 ° ffi^) 3 * 0 ®« 5 Ba 30 an|l©n<Mo. ca/aftTOsaB^jAaco m> 

| ©©Jg®^a3<al§lol 1 e 8 cma6mjuaj®rrol®aiofij3j©1srnralc'1 < fl3crn a? 

J • <#0 « 6 ^a^«<ato©As^a3co;l§l®'l««crD®)m3 ajaasg«<aaajn§1 
j; a«on<r» S^al®«a<» 1 § 1 ®l((Mo s^J3«<afli0 A|^a 3 aj)l|l®la 8 


r OBJ Qjg^gj ©a>^p««dI®o 6 o g«e»aAC 05 @ A?«<eaa©jos aiat®j 

©»W®a» ojgrogsgos ®a J® 1ai°; §cs3A|rnswB0o ffi®)#®®,®^ 

| flT©SAgaAoa»3«6 a<p«®»di^ ® Aj®l<n®Aafflnj aiflawnaaoc njuol 

j ©IsnsaAm®. «»®ort)lwB®cn o®^j3 0 cir>)©ajlace»sn^. (S^Awaei 

! «© 0 ® 3 C®lAo®A 3 Sr^(UOT®OTOo S 2 ®^ 3 £jl«Q» sSJa««MJ©<nT 3 )ltt®ej 
0 Aasi®aii. 

BYscnormoo (gar)3a $ (5snj 0 ^aj1®s am ©j^o. sraanlmj 
j 8<ftrt ^©« As^aaAcro® 0 . 8 l<&ay©®iB>|®,onaP ®*|)A^ 9 iow)a$ 

| SS ®Ocwj)®ago go®®^!® go^3«<aiB©«Aa5l ffiajlsw gqwoa, 



m] 


[ayWbooStt I 


rrgf. ga© gcacqjo «c»oc/)«K^®>ore? 

ra>ls>oio suemjuo c^an®#A(0itro)3a^ggg «ao §1 cfl$Acm@>\ fg 
nas>rn gog°, 

iTOaonro)«o esr»aa@^snf g>*b ^ao$m«aafti0o. etdoflcm al<& 
ry0o©)©cm «aos1cq;oacw@ 0 . «Ao^<j£ano)Wara ^jgo^stu^^ 

jl©>©ej ©eog euemjuc^sWaj) 0^oa>3<&cmgg\ <y©ro3AiQ3(S7a>le9>cr& 
ps arnica Ag^o-mtol^ ©sns oac© Ag^aoAcnog 0 . f2«si3«)ar>s)©T0>3 
*& 8jlrt^c»iyao«m(?<flfli02OAcrr)@ 0 . o_T'«>cno «D©>l©aio gog^o 

dMfl0o. ^L©aA^^©l©lffl>cm gDS<rol Qj1<t^a^Ag^©RS)1on» Oil 
J to*) ©i 21 c oa I ajlf^a^Ag^^flTO) qjjcrtldwaoQgg 3©<5n «*a>osl<aoA 
T5@°. go© «Ao^nrvoaJo(j)<ma>lAcnd 8 J1(a?)ctyA|^©«s>l6>o(io #r&0o 
Oja. ju^Q^^oaQrul &>©©) ©srsoosuenru)o Ag^aoAom^ 5 . go 
T3ff)0D ®6ra32)1^3«caflr<2)©. caOSHOrtaB^AOfio OD^QjlfiQjnrra ©5TB30 

> <s «e»3<z56 ^A3^®<afi50Agr^anA«aijDDo A^®ce»o©6aj^1 ©enj 
k s1cogD ^jaosmg^cQ/oAcno^. cr^Acaoasi crxsss>©in; A^«*e»o«&J 

»oOo cnl^saQo ©6n30o<a>$p*«da3©6. <SY£xailae (©ceaajgrr)o 
ej ajgirtgggioqjo ao)gi*2>c}o. istoc©* goiTlSd^ 0 ^gj3«fla£B0A^©3 
n ^a3^m®cd&0^a3oa>bAcno ajo2)S(8cao$ <©^)el<e«*ocon gotB^atoo 
o°. |o*m3s>cr> A^ic6®a(o6 ©^LKola^o (srdwoagA^&J QjSrtMnacmos 
Aj©1a^o.Q,(CB i$y<a>o©s)2icmas) oao5)<B>3cm° (TO^g^alcl^a-joona 0 gg 
ils^rcr© ^ao^srn^otJcafii^sDTBOo. goalies 8Td&ay0o0<m® 1 fift>©6 
j@©(02)5Oi3^ajl©i5>aj ©smoc^6rruj^a5W) (gjaosmstafl^sAosl 
jooofl©l<fl<3CTO ^3or\)o@b©flWj)©c6a36n| ^aosmao^cno ail 

no^Ag^^djnD^aoosni qo© 1 o^. od&Jo 8j!<3fl«ca^oaaffl0anB>lffl> 
aj (BAosl. ails>cm go© ®aos 1 ©cg> 003^00? cr» Agj^ 0 ggrtntaaio 
)oaJ3(m<©a>l8a>cm <y©T©«A0$©ro>a&qgg aJ]anca;A^6U6mjuo 
OiO^j ©t^a^Agfr^aDAonog Ag^oaoAcno^ 0 a £)omo Agjlaj. «D6W3 
T) tgcnooa^ &CCB 0^)(Cg)^6r)|‘ J g)ail<JSCqjo. 

§D60T3«cr) 8lc^a^0o0anrol©>md ©>S6W3l ^@©^soj3gQcula> 
y ®Ao«sroogiqgg Aj@©(^m3^6U6rra;«n30o e>3«©oanolA©eJ Q 
^crra 0^(a^$cafi30«5T3^^. tflioaitas e t c&a^0D^©To>Wcm ggs 
3I 0O3o®J6inru)»i3s>0 Q>3«<D3cmls>cn al<& 

J0©®m>*a36n§ gsm)jy Q «sr$<g>g) eu6muwB§s>s ^©^we«>a cgj 


^d3ffl@^)3Q»o] 




<T>onO O 


[cy«> 


cu&jloa AgpOT8s>0©ce«36n| a©©1jy snsoAcm qjo&jo 
g 3 (D)lcn?s® ^axD©ai Asr^^lftaio flr&^anrolAcm @s« 5 b 1 sidral 
<o§«n5> aieilca Ag^Wlana culaJo^aoco^l^lc^dWcrro ^>ao)©3S60Y3 
Q0«n§1©l<eso. ^OJ SjH*Mtt©*AosUa>. . SOU ©>«cm cul^cro 
gj gfl3A£3can§l®la«©. fov §B33TUoaJOfTO©«sn89>cr»a@s«Ji3l qj&jIcoja 
g^«n®ls)Ofio sucmuo <y©ra>* Aguonojoi^^g saosI. ail « cm 
^©RD®A0*W©>lAnr» @S 60 b 1 (SYd(W@ 0S336U6nXU6?fBff)^ CgjC/old 9 ® cm A 
|^« 80 o ©snslcj^aj^j 6 >iUolc »@ 0 goculs<es A|t^aDAcm@ J . ^^3 
( ®* 29©l«Qj3AilaiQj ©j^stoOo. ojlcmaa ^aosrniafti®^ 

; fiac^lalag-p Ajlajaj. fQz*\s $£ ^ ; g^a®<a£b06OB^oAcmii ^_l 
I ao«m*«flfli 0 WB©aaj)©cm <^<rm(crst)s>a6o flYdrraeo^fijrailAci Agj) 

| ^y^olAicmaj. Kailas ^ao^A|^<ma>ls)a 6 o ojjAaaw) 
©Dca^lg^l^cm cgim^rooGbo ^g^ocyoAC m@°. ^ a^^zabo 
0 - 01 © I a. cm ^j 8 j 1 qo» a 'or© I am ajlajdlrjnaooalg^ ^STd;TO)®D^al 

^itLOaJo. ^S08S)T> TO4l) ffi A^3rra>©306OB^^aj ajolcule.co jyi©l 
A©&j (SYdab^)3<a®03C»)§ o agruOAo gD©^jO|yto 12^)0^^507300. 
0 ®cma ©6 si <£fe cry 0 ©roil s© cm @s 6 W 3 lo^sg ^u^©(^>ai 3 ^aj 6 rau 
<38§©)©>l©cn ^)30f\)3@bo©A36n| ©6n§x, § o 

©CRD avoSftimul^sa Ag^soaOa ©emUaiooq/o QGij©>os>A 3 sn 5 qo 
© 1^3(04 008)0 Ag^3a©©oa©WD)A©aj aj©)^ow>©70)l© 3 

©ai aioo. ^ail©s Aja®©iaM«uwm) 6 reO© 

©aa®l»A ©iUQ@° o®a 1©4 ^b^aaOoaj^cm ^jsojouotlu 
CQB 03Qan§l©l©®o ^yoaco;©m. 

{ ai iaoil«cm 9 a 

WlelMcm «o ^ a c^ a03> cy «.««,<» 1 

«»w a09oaytH.1ffl.ajo 
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0 cn«s cft>gjl 8 «cm@ 0 . ©05 ©o|»^oajl«cn <^ 3 <ruD@bo©Aasn$ ^ 
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* This is the so called Gregory’s general series for any arc. 
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For arc tan t < arc tan <=<-^ + ~ - 
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For arc pm /=5 gircnmference =(l _ i+ i j XR 

ire R is the radius. 
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r- oi3<»l| jesrnj,, <o>oo(n aj3£)aoc»l§lol« 0 a®^aso 4 o.| o^jcrols jo 
fir^oowiXOTDOTO aaajoruoajjAoao^oeni oficUcn®. sbqjIos oil 
«or» g«83«A3slAa3A<ro ie«moD3®«»0o S^lwBagjaggoioed 
fiJiwOo ojIoto aileoD Ao«om>l« § oi@. <^)to) § oiiejaBwagtJo 
ooo syo ^,«osm amiotAa*).. Q^croaoeij o-uolcc sfismaooosro 
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6i©4 g)S«ralcqj§£ nroo6U^<0»S)^^<a«3sng aDolajoai Qajog^i goal 
olcna aDQ©A«jr3^Ddaicm@ o^onrunab i_ig^o 5 oSls) m ojg^ai^° 
'^crnloj. a® cm 3(s6 ^Qav>3@baj^os><d»a6n| ayapru3<2baGi:oa<nw> a0 
©l-yocsi aaaio aj^orruo&bo <®«>cto* a£)cmo<o6 ^jotuo^ju^ct® (g, 
cafl«s6 aD©l^j© crxss^tm® aa&ucaomaod&amaz) 0 . sac© oitacm fift 
*»g> ^gn^|a4o <BT3e®g) acaia^o <®65iggftaai (gtdarno^ois^as soa/aco 
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®TdcncYO)©o fD«> ojl<Jooaaac^oca»fma)lc03 ca^c&aajgrr^o cujorrvo 
asr^ cy(onj)oai(0B^®c^<d>3<Do. gKutas ^a^cujorroojg^Q^tm aJ -.. 
rol<o6 $£6rolx^j ©sPljygD a>«ssxoro> a_oejo. soWleoa ^anolasi 

©sTBOoaDajo. ©oTsoocLQaJoayro) qodIceJ ao<Dl^jgs> (gonoo < 
\ ajlecco (TOitnleco <STa<oPlecr> ^crolasi qdcoI^j^ alsxmo) <al 
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gns3Acno@°. ajleaD oj^snil^ ^srnlaj. caoeraioffii^yAotoo a^«s 
<yc!0)rtJro)1(o6 a®s)§oomls)cn ^.erfio^) {srecys^alojl^sc^o. ^aajleoi 
^3(U^A©6rT5«rro)l8fti<o6 ^^jd^Icq; « aJ0S3&i cy(tJTa>©ra>la><ci ©joc^ &> 
gjlaJ. sTcefc ay 8 ^ctd q gSGBa^oa^o cy(OY3)©ra>1<e6 ajQn)5r«DS>&iQ 
<tw 6)iU«orr)s^® flyoajiS)a4o (oens(cr)a^o ajmnftzm) (waol-m^oq s> 
g^o^. (STdsajoOo < 8 Y 0 od <y(OT»(ow)l«>aio ^5>ooTOl6)aio croaory 
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aj0)®n3os)ftjoonols>oio ers^w^oai 0 . ot 2)@ cu|ora>©m)l^r^o coo 
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ofljanlg airaag^co^. ^raleooeAaosni aileoro i2<8&g^CYy'@o(£9 
acn»o§ alcefeay0o^9«rtf}a)o§§^ (g^cY^roo^^Pl^eaj cy<mt»@3co 
©©no oj (re ©ftp or®. (ST3a5>lex> ajlecrD cl 1 *tv)$\ lilcod eruiffi(Bc6a6n|c6b 
<ao<5& co«seaits) OLQ&ie<croi <cneoro aj^0sosla56 eaJdactolcQjayleoo co 
•S £6rand9$(03>. ^oales c^3nru©r®l<o6 aooeaiocr» oj©lcula_ioa 

<^0oC©®^0Q4° offlar)l(olc08CQ;O(56 ^)3CUggo (UjOCTUOJg 03^1(06 QJ 

cflcoaooe&iocoa'. giv ^ocu^rsrsleoio cooausfiOQ oyorrooabrug^o. 
^onroo(^ai^flnrola56 oooeaaocm (Jcuoqqj® oca^io <Sc0basloj£go. 
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This is a particular case of Gregory's Series when t=^-=- 
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sralftoio aigjo«>AD6n§ scsrrTln^ (§afla_j. aQCtm&jlails>s oJ^snij 
©rtfco aig^ojo moajo fcosmAotoo. (0 >rj8^o 6 $£srolyo<ci |d«bqj 
anaftcooejtaa&o ajggo. aj(rnlor>o^o Qor»o qoo©ao (wsoeglasi ^srr5) 
ay cna fiJ^ asts> § s ' ,d * 0sn l O ^©^ < wt^cr>oeils>oAo oig^on© ao©laja«C 
ttijejo o_iQ5)snf. a^ornl^ aj^sr«1c6 ^smWjoaib ff>aiogyl a^oa^ 
aj^sxowD. gQ(t^\oori o Q&Jo cy®aano)lon 3 ajoaa ft® rttirm^sau 
oDjabo. goajlos cyaj®(m®lcrr>.d,6>(tjT0) o*(u>c^#<a>osroW(e& crgofl 
&*ccn> <fcgr$ay0aio o^osiano) amu^aAosrolfi&ejo a^crtlaso. gg 
eoBOoa croooraDawo. aitacro cmos>ana> a^raj^smo^ajl^aio ©j 1 
feUo $£Snyo ? «^)OQjg^© ^6tDA3©0 ? (JAOslaig^o aoo©<e»o 5 stream * 
6ra Oon_oftio ^OQjn<ft©stT)®o)1fiftj<o6 o^ogjWr®aaJas)&i. aj) 

oum gD® ©6moa^ r©s« 5 tila^s^ ao&J6oee>£ ^rn^jaDae*! g>£g6maoo* 

60B6>^s)ce«Den|rty>s>om aft s> ana eftorma) an&Jsoesgioqjo «>Graog§, g)aJ| 
sis ajtaam ^ ?id odd © 60B (TOaJajtoteftjMScriJoOc) ftcr© ^stoaoco, 
(gold oDOOcfto o{j)areaj<®o, a^AGoc/olayoaj <^ocYv®T^<o6cno^ejaatf 
ag)cmolg 0 . agjcmoorf afl&Jsxm© (garnlariftnaam aoal^jod 

ataantD aftsxma) aaftJo aj®o. a_Os>am ftcr &° 5 igorra ^ssmTicq^gg &) 
«nr\>o6^A<»>gis> <0*051030 qooIoj, ail « am aoaj 60 B£lc 6 fto« 560 B^os’ 
«co>Dt/)(m 3 >W<r» oq^a2>6rogs>s «a^oco^ci© Agog. ac/oasio oJ©laJl 

gOSOBSXD <^J0CTUo6>A06n| gj©lcu> Q JO e OOP o C/0 g) AMD Qj®(01X0oiaJA0©». 



cvirtHaaiaio 26. 


^ 2 ^ 67 ) ) r&o rnr) X 5 * iJ 1 u ! 1 ">rv-> cSjoUo 

ig fro aaa>3)aca>o ] [ 

>? 

rgT*~ joui<o\taJfeie 26 ai aYs = a! oi — oJ «A uA aJ3ac/&0oo*o. 

ms — ojelaH aJ 3 eift 3 oc/&ffircfl 6 >odo gioabiQ^OQj =fi- 
oco— 'vJttOool 6 Jascha oottrmt>T|ff)nfio (BaosA— «ao. 
tus— o-wolaTi dBcuooc^aol^oio rrua(r^*qpoo 4 =OJ. 

(oi^oyoorooebo) 

— cy«ja«wiftoaio «0A82fifi oaarup^^uoop. 

os Ml) 1 ™ Aggaowi cn)§l «»£& ^t3OT ajolaoio a^odow 

a» (vu * <* 3 tm a a qo» a oloi q^c/al-dfio. 

maoJo A^s-^)(qjiwinJ«1a3l 

• aJflTlcoWlZ^aiJaJo aAs. 

C^Ctuloi *JO«KW» 0 ^ 300 © A 3 «ri$% 

^ w e 3 g* 6 S 2 S 2 

ftijoJoAHsmaiV ai -4-Qi . 

A U 0 3 *A 3 <*AJ > 2 5 «A 3 «A 3 Z <BA 0 2 


. ajABissia*.— — i 2 qi._! — JL+i 2 qj._!_. _!!_ _ 5 L. 

• # Ot 6>9 3 «A 3 «AO’i 53 A 0 «A 0 2 GAO* 


^ 9 nru©<wci oy 


s= fy 5 s ^ 5 o,»« 2 L a . 

4 16 4 

, <^ 2 oy 2 i 2 Qy 2 _ 3 ^ 

; # «A 3 _ g4 “ i 6 * 

. 011 16 4 

•*<**o 2 “~4 X 3 oy 2 ~~ 3 ' 

^ 12 oi. 2 ^=144 x -— v fi2 * 

\ lz <J AO j «* 5 2 

144 x 4 irt 


=12 0^3. 

,\ ctas^aoaiai^o— ^ 12, OI. =12 oy 2 . 

;, ffl®^aDaio=Vi2 ay 2 . 

g 2 ^oy 2 j 6 _i 
«A3 2 18 ? 

-Ji-b ^. 1 =«-B 5 ? -^ + ® - ■ 


6 - • * f ay3<Y\jai^30 \|laO® 3 <rfi«‘««'«*' ,, a^ 0 fY) ^n»oq|QS ftfiJ(lJ<J»lQ 90 «Or>l 

| A^cml ^l©ldwama° .] 



^Q_0 ] 


[ cqjAmtaoaMa 


arvocruofoo — (St^(T5>1s>n?>o g>aiaJ<cro>1cq>o a\j<9ag(0>of#o J i 

a3)«H3$>ao ajl«>cno ^altas ojlcnoa^o ajlcnoc^o o1o>.tmd rfj j 
cul-tis a mvc 6 u^s> < 0 , 0.503 oooly ciD^JssB^gj crooCQ^il^l©! 
ftOTDgD aJ©lcJuUc0)3$ O (SYd$(gtO) cum® Q^eeoSVSTO) (VOoOr^OSo 6 >©.aj 
no<cd a® cm (yAocosumcD ® njog-jono)* st&ialas gMn^og-jIca nr \} 0 
^(Dcrro^ono crycOrijsaa o^nro cms or^^a-ikcOasr^ai 

f. (g^fcnlooacs25)«ce6>o6r)|| 0 a^'mocrao a® cu)aii 2 :rOy 6 ^©oa>s><^D 6 n 3 
3<oly an&Jo rrVwCr^^lj^jcDrrwiDo 3cu5>o s>oj.a^ (rv)ocrj^o©o £>si nj 
j. SYDCDCKSHOo < 30 l 1S)O gD©1sQ<8 CTTO(T5)l(C6 pftsxoitf) ajl oil iOTUc 61^)3 eg) (tn 
3aisva73) rrooa'V $Yd<o> 1 ad atarorc) rr\)(2>rroo5y^^a>0oT^ crooCT^a 

) sxasdey. ci^crDD&jSiraodfecrD aJtolcuWOo ©sn§o gz^sjedo a® 
)ocy fQ&lajOD 0 a^gsTW (TOo(T\^3(Oo ary cQtfjS) aorta od>gj1 y oejo. agj 
is\co aQ)orK>\ <05Of ajalcul^ao orooSU^oToogJ^or^ 0 o^anraacy sq©1 
©° cuj) sliced (tu 0(^00(015)1^0 nrvcyna)0CU3(05rn(0>j^i5n| o . a®crr>3(c6 
svmo) oIsxoto) oTlaSdatToo^o^^^r/jooafwoo nruonrj^ooo ^sj^uwo 
? (srac^grrjo ai a®cmr)D(o 6 r$aajWa) rruoeu^AOosiAosni 
ocr^ooo ( 0 )S)cno cTy<ft^s>ac >0 ag)rrrc? £YDo 1 ®ca>sYT>o. 5Vd 

qj@ aitacTO. 

®)s)(vr3) ojlaii 2)(TOo6iy 7>c»>o?n| acxoly eLO&iaio (STSmoTI^cy^o 
>or^o(oa_o^a4° tSTDaoioajo ^orxTtaa) rroonr^oo^rmtoo 

S^jo a^)©>l«ai a-iolouWOo ©sn§o ^a^aocaAg aj(0. overtaxed 
o)3o®o &<03 cxHaii/jfroocsu^^eeiOgfii ao©] cy anais trrtno^ gD^aooofl 
Ioj caftan froocT^oooJDaia^o afta©©) nf\> o n‘y j 0©o_0«ja4o g> gg 
0C/)o. 0&0o)(an0(ffi<y c0jO(Do CLIJJg .9T0(^|ft^o (TOoOT^OOo 

)$GgOT>o. 

gOOjtas (05103 (TOo(T\^3(OqDQ(Oo9>60B^o £DD§Ay Oj1ail2)3fV>o<SgJ 

>$° ^22§ ajffio aQ)cnoocy ^(olaj ®° afl)&n©6 ©5103 rrooor^ooQjoeJ 
>S)S scaotoo <^1aiJi»TOo6^oai)e3J(OTi5)o§. 0 &05Y5>]©l<aa o. §Daaie>S 
> onjoCTu^oaooo^a^c^sl £)©§ly aTloiiaorvcS^'B^o^ <5>ay®3 
:° e>©1c66»£yo o^o^ail^con^J. (Sta^ a^erestco ciQ)<rra°. fOoTlaS 
a (2KT00 61^02; g£)©§]yrtJ>l«aO0§ (® ^JaOGASYT)^ 2S)g^3 OrUoOf^OO 
>0. 0^)0001^° 5Dajl5 )S q 4J^(0)3(2B aTlaiJZTOoSl^QCQ; S^c0aS).OT3> ODO 


1 


^©fr^g^o) ' [.dcl^o 

oA®002n©^a06Ttt@° ararmla© afisxmcD aHaiianroofi^j^CQ; 
nos scnoed avorrj^oocMDooAo a®of» 6)AJ3gJ^ a®^1(o6 ©smoonrvocrj^o 
©oDO(D<a>o crortolao ^Isxcs© Qj1aJbanruo6Uj)6>cQ> 22®§1^|@ 0 a®or»» ai 
ezroj Ofm^ycfibOCDo Qnttgjem&toQgio <^)0m1| o . ©ro«a_joOo ge@ afl 
otf aTlaaiacYVocyj) goo§l^j(U)1c6 cno«&ic)i§1©lcQao. a^anDloea go® 
0j1^aTloaaacrooSu^«cQ;o§ @^j®oAcro@ ag)onoocy 
©TIcoS cooej Ao«awDl§l©l<a«o. c^emocod osng crvoor^ooaoa 

OAO^o^sT ajla^Qjloai®CTOo6Uj3Q0'0§ O G<0W)1«TldW 3HlO^ QJOO Q>(CB ^_J 
ao«ch o cnjoor^osoDooAo. 

aqjcrolg ©snj m)onr^0OQC0O Aa^o e>© eJ^aTloManroofluj 
o<a>3^° flStosmcu 0 ijensocy agj^jgnaoA^OfuoOo (S^cygv^o «)-aJoy«A 
a®cnr)1§lajl©s ©so? oroo^Uji^Aosn? 0 (STdctoo^g^ai 
«oo gD©§1^j3<c6 (0)«J8g1 ©6 cY3oe^ Q (BT&cr»«>1^[1©ldWo, ffiajool «sd 
o^rmoooo ^§)(oro)oad AgflTW^tmoailol^CTOcuaoo ^o§1jyoej®cy 
g^cTOSjcm ®T5cro)©0o<nn§1in<d36)®«)©. o®anf51§° g»«b qoo©a© ^©§1 
jy oulo^^avoG^con g^tr® ©sng ao«oy®1©1q^) ®3oogD ©«ensol§cn 
©lg^. ai«©smff)®cmajTl loocon^ce^oeng a^aaj©) orvarrooa^ 

Sea S2©§^y@ cn>o^o©aDo©A©®crt& 

(ST5a3oo)©®Tajg^^6nsocdQ3aijO5>g0c^6ng o orvoor^o©<mo)1(r0 
©(TUCD^^gg^ 0 a® one? ®T5(>lt5uocr)o<»l©c0dD6YTg ©sn| nfUoa^ofta-oa) 
6mB^os acaocoo^o 0D§ajlo&3 aDo^^oroooi^oaD&ia^o (0)«n3^1s)&i 
(BWar»©3^«xintD &6raotdaajocmGal^«0»o6r$ orooor^ooooooAfiTOOo © 
ec£\w<x%Q culQStiacroo^icqjo f£aj ^crn1«cooqjo <ru®3 ; g^a<CBgoAn 
gja^Q« o^cnooci’ (3)0m^©6 CT®cY0)©lca»3o. 

<&3 * s - 

^‘aycifiVo^QOa© aoo*ar) <g>ao onlqjcoaa^olcig ohaIbkoo [ 

ffitnyj 3Com <03 <yvo<yvo©^) 3 ©)@go jD3«no33ora> onyoc& 11 

oajs^i ©AJCQ403 a03«03 C^3(U)9©2j1ofil3dD)Ol Q_J3C0 Jci j 

. 0)3^3^30^0 nru_i@3em <g>« 0 ) cuacn aosacocnssu A©cr»1c»ofj 

nr^eft^t aJ©1aJlgym^3d> soj^S^aaD-ja (lnocrTjaoDoflfln^dS^OQj^ll grfl, ' 

(O)^<rv)o^>aoo)-J* }&) J QP :U ‘ 

j^aj©»1©i a§Jfcia<wi mjo<j^3®o o^cr» ojo ccaH ©1 < 00 frog)* £g© ©T 
Q9<ao«rn?» agjcsacreo aacJ<Tuc^3o£)«a3<ni1cl<eaorn aooi firoofi or\jocjg^©1 
^©loctlrt ocoasao a§AjQC» aflefijanruo^affos aeoaiogeo. (njanr\)oj^y 





adhssral nr\jo<)^»©o eoj^aei 0^49^030^ cl <00 cm aJolcul ojcso. gj« <^ e " 
3 Co oa cm 000313 &o cr^ d0^a3 9«fT>orao oaojl Jsajo 

smaajoaorDAoafTO 0 gja/los rulnto1 < a«ai3a2eaQ' J * 

saoHo^ a_ 2, a o®<ro <wnj u ©owfruoa^AOQortto, crUj, <y\) 3 i&oarn) 
TVoCr^O^OOOOAfiSBOawo AgjldSflA. ay q^od© cyom;©a<mo A£jl<aa. 

acOo-joCb oj©lo^==:4ay (1 — * -f * — + — i— ^ o©m»o 

aJ<naA=4ojj (i — l 4- 1— h 1 -L-] — — ) a® ore* oust, 

** ' y 5 A — 2 A ^2 / 

2a <D aJ«0ufl«%Sb osa^o 2>e^fl8ecb a®« » nr\)»£yWAc&o©6ro»W, 


[ — 1 -L 1 _ . 

S' * S 


_1_ I J_ U 


-1+-L 

n ^ 1 «v>x 


CrmoeWfg) 


-o®fmQ)«o. 


-U-L+-L. I 

* "~ s "~i I 

^sreonnaalolaaoonosojra oeooj oc acjo^ga nrv}oq^3A6B3db aojgg 
nooacrnlg^. a^aowcmooi oife^aex# nruocj^aco rr^d^aofiiCTB. caa>o©£ 
rvoc^o © omHcto nru^j nrvo coo csmo) . 

*. i i * 

jaaflos n^oq^0(t>QO3(0AfiS8£b e§<3a©fmra> afloftlfiOruos^a^as (gasfVcaadc*, 

rtrf, JL + _L B .J_+i«J. 

2 A 2 A *» 

f 4 

<n>o<j&JCo fr^d^jaoAsmeaiShloi aoo^ocaoaCA^aSb $ 

; Comoro Qilaajaorvis^yajas ^ ©§W 3 <a>«rn sacra aim#. 

agjcrodal ^c^oaAoflooacnloi fgao>3<c l^oego nru o a aildteA coil gj. * 
fljocmora aP^arruoayoca c»o^o9ftfl^ <TVo(jQ£3«aDscAo 2«o> o^jcrm 
tmeTloi caolcft alacoaiea. A-f 2 A$cm f^1oaiarix>o<yacg» ©30<vJ<ftftn^ 
\)o^ocaD3C<fljo 2<& + 4 j^Acma^s. a ami^)A3»o®afm exUDOgLjcroei ; 

gjo^A^crta ajo amt# 0)1 a ado mm Do ^soa son camera'. otdOg-jodo aa ailcfE 
rruoay ©a* eafldJAflil.a^ craol sobo £Q*Ba-io ajqea. avoO^ocaooOAoai 
,©Td9sajo ai1<&a<rvo6^ag0S gac^eoDOjAcaTIgj. av 0 Rococo c<&60aal^ 
a* e><>§^-ai o/l<» a rt\> o©^ qqTI ci crflora cmsAoeotaTIcloao, aaoo© oaaeol 
}altol(0®b* ^ajoaalftiea awawca^o m3fiJ3QoT!§l©1iMo. fgvarxxxj&ociifr 
Asrofilajo agaasalojo a<m rruosUjj £§<*>40# ©iu<$ofiJf 

©craco m9a4«»aar)a>oaail§)clte«o. C30g_jodo £DaOe6 nrxjoqg^occa)^ 
u4jtn)ou>oc®noo)_ial^. aegjaAOfr^ oaaai oaacu ffUo(££306Coa& 
|<&Q>30€m&)l©b anojomdo cr^A^ojcaBaowIg airao afl)ocm ggg.. 




[ ^Q_ai. 


o,Um ) « ( j,.o SS 0 ( a | Ma ,» 1 jl, 1 , sm) m»o W ® a o # ®* l- . a 
mcA a**,* m.o W ®«o»»*« 

«3 Aftj)<fl«ai»«or> oolqjWlaMg.. i»m 
«* ) * 4 emw®ay fta ®« la « racTO(> 'l OJ9oA 

ovoayDaflOiajo ®«wa)fijea a»«»©c AjjsroattAaaaoi, ms^a® 
B&a&at&ano. aetoioasajolelwcm n^os^Aag m>a®^a« 8 a,, 0 a 

©130022, &nJ9<96)e3S 090^3 ^ fvJoajcrD. J 

aooilos oroosyj SWolsaDra) oroa«gj 86 TOto« 9 » 3 cy. mje^ ^ 

« 8 «ko <u<»«a> 1 (d) ^gjossciro^o ftc&oaarosxmma curao. 

aQ«co5&««r®5^ nrvjcsuj imaoIcQjoJOTcqjo avai^asTOas^ajanz^jrti 
ojorac, coTDg^cuanAgjnoonAosnj 0 . m& a®cro°. ®ra 

®*nf ftAiofapf — 

‘‘gifngsrnajaoaeaooojaaiaia 

cuciDgsnmcasbrxuacoa coco 0 aaj(rol” o®n» @s«nfl|°. 

ca-oamo ®a«,l ^ancam eaoal coco 

8 «aa«n|o so 1 «m 0 S o ^ ovosu; 

0 ® g«m*aa>n§1®1s)ajaofB 0 ^arooliansm.. ajlacro cucnaaca'lg) 
®6nj ®a«n<a,Oo mnsay <*>tO0m^n] s lcl 

0H°™% g<sm«raOo ®6TOg1«4 a«m 1 aSo co^owlgl®! 

ftajama 0 , Q^smlawaoo w©o 1 «c»«T) 0 . 

oilacna crvoey molavoexm ooodvaimc^Aoco soman a® 

««. « rf oaarnao ^ Sqj1s)S ^ 

Worowwl^avo^w^ a^cmosnjftgya age ^ 
Wo^oABenf «R>®> a miaatofflimWcm alamo cmcacngg A8 ®cj 
«» o®or» AgjWn® 0 , aaoo^aoacuaaei am »°, ojja®, o^° a® 
a»l«BO 00 Oj^lctts^ (raoaaaarraftWBftg Aft |U(r®. 
^«jo*aaWl«,«ej 0 <U( mo 9aJ .. ^ aa^le^ 

nuoflu^aflaago <o)lA«mnoo«6 censaocmflacn^ <&«®o. a^crnls ® 

«mO«@ Oaocl.TUDaODo. *« JWtUflMla |* SaW^SOUoOo ® 3 (®| 

a^truosujj BK>ol«(»sm. o®cml § ^smao^aco^l 

"Wo (TO© nvofi^aAasnj a,s©Q<a,caa«i (gcnaaotmcacrao ®ac©lc^ns 
“^(moacno. ajlacm««a( iJ | ffi a 0AtB , !)lB6 ooaaiaa® oaicncruoa^o. 
®cto Qj^ai^cruDacno. TOQjgrno orvanaJsiajaeiaimrrva^Oooeia 



Q-(rf ] 



ial orucaorxoaOo <alooim a*l<i<mg> 2 D Q a® era Bmolucoisn^. sra^snj 

cf ^c^c^cu^^T»aj^Qj^aJSi 5 UaD(mQai^rtJ> 3 ^ 1 aooo (moocoo 
i” a® cm gssenal^j 0 . 

«dqj 1 s)S Q>s<o&&(tm oi]oaj 2 >or\>o«^) ©oool afljnra «a>gjl^s>oi 
o^aocsxokd Ao^ong). \ <sioajU>s ©sr§ ai©Iea>ooan ^ulai snemo 
ts>^ a©tfg ? e>o«©o otujqocdo o>o$oo Gueirru>.zn3)l<e6 (QYdAaa^aoQ 0 * 
afl^wa) axol iSTQoc©® aoo^i 60 bOo 5 aflftcp oj© 1 *aio8«AOQgi 
\ 0 c i0cn6l«yB«>cr) AgjI^waiaeo^Ao©©®©) Aogmg). ojloaia 
cG£) j i I o | • Dallas gsm§(Ti)Z)ocQn©ndMcro aac/dW* o^imorrso 
b° «tosq^o^o ^sl aauj^aAoggsroo. c^ogjasTTolcm co; 05)0)0® ai 
$)cu6acroaD Q ®r&$s> 0)o«&. fDcutas ar>ass> 0 i 3 > oruocr^oaaoaa&o 
c/dIacoj ^©gl^j^TlAcm ©sn$ Aooqjo. (ffttaflem ©omootrucioaoOTn 
■»§% cnassxzna) craQ3T>(qrg) J gsm@ajaocQ;l^ (osnf 0 j 2 0 |- ail 

CD © 6 D 30 O nrOoCt^OOaDOCAo (D 0 C/o 1 s>QQ> ^©§ 1 ^ 0)1 AOT0 ©« 6 n®qo. 

1 0)1 cm ©snsoonruQonDgYg) ©ot©l £D<o§l agjcnolg ©sng% cms©<ma> 
mrogg) conr>@ajaoQ£vl^ ©snj 0aja^o | 2 j 2 | 22«H3«>co aasmo 

c 9 ) 3 Do. 


(isa ^^>©oc«n3Ui> gjlaj aajqjj irnjodo ©«nj oruoco©)) Ado am 

u jaaojorrasns . (i) <jucnggoj«l no. (2) rvooyaoA odmoo^A) 
(A3is1« Aasnj ^ls» aojc^amsojg"). 

(!) cjoangg'i_i«lA^cno: — 

co mo Xg«mo=sg«mo. 

tom© X U)3)o=u)ono. 
g-smo x g»roo= co an o. 

(2) roosty*® anj.fl«o^yA0Oo: — a® nruofi^ao® a u^Mttanjjdo a® 
, a^o, ca,o )5 flk^)3fa gg 5 30a) aj ’ia. miajm sraaa rrucciy a& 

noH-oi *joi®]a& Aai©3 nrummo a*©c* rno&oalg nr\j3to3©«nc 
go ul as omcamo ^9 ijntufl.moj ©mooocraflimo a_uw».cfiinm 

*l:nifljar>o; ^onDiua oa^ uonlanAo V) tudj r>cj aruonacia® 

k_i{rala.aio ru ajd\^) rufljmo. ggsroam rtvosiyA^as mjonruflj 

ny u lOafcjoiDaa'i*] A^1^loloWiar». £Q^_|A3©oaj>afm rnjosu^ AGfl 
jlai ^§)oi A«<oc*crn tw3 i>l§ A^ldW A»3a'»mal(oi J 

3 mo. tiio i/1 as -iCTis mosuj s sms a A a condo <u®53Acm joao&lnruaamca 


•> — i cif) moil ^ o ._ 


«=^2_/ TjOfC) 


lfy>32egj3<J»® J 


f «DQ.® 


©en.saj^ o« §#Acm e , w 1mui # a,o. ^ermo 

•“* “f § aftAo ««■»•». ajc»1,o«o,» 0 

(tofljmoa* ae^^'eootl^aw A &1 n< aA(a9S>sroffl n (Di) c»^««a a 
ma.cno « a( m. • m , Mn , a * ^ %crn3alra>a ft2a<D 

«m anai M « ma e s ^ rr. aannioicn .. ^jlocm ffloiaoo 

aaJ<e<3o^A5eo. „«, ^'oi aasmjuaraaa oie^. q^flloa, 

“* °® 0C * 0 ’ “’"A® ®^ ao * ••*•» «*««, M3 m 0a( «o ^ 

***' **&*«” ©vjomaofno, •wMowsmu, ooosWctto, 4 

nDJow.-mwo •:o«)», E g TOfl ,cn«. gj W4a , « aafti , |aa W(n(gaab< 

jvna.on» *jar»l*»a » 9 «4 mjot^ajas also am aQoaaj^jjci a®).] 

culflOT) gaj (grttto aaaemOo a® ore Agj| J y > gsajoo^, 0 aa 

900 © aJo Ag^^^o^ocojciooffioslaoaTO-D (in 

®0«6)oac9 ®3«^0^a«^9Oi1ai0(mmajo*Q®0fn(w)fre (mceaajsrno 

auat^dmftaMMuaOo ffiaiooo^^asni aooly ^aJsroOo nva 
«^a«waacn.1 § 6ma®o. «aa8©aa«cTO ajrao. oraraa&cro^ cd#s 
,WD ® SS'S 0 ’ ® sn * a ° 8^a>3®T!| coaaj°, (gcmaoauoa 

«>Sg gsmoio <u(»Q)» cncoDaejsmaAoAasni «>«ea)«6 aools « 

^)o, ooaeiaonuDacogig 0 cnaej°. ^sdbskid acaattvosy,). «u1«a» cul 

oMinruo^oAasnj qdoI^j ®Oom.o cn«so.cw> cnmacogg 0 gsmaa 
®)| ccoef , ©smootmoacn^ ^c^o, ^oroaotmaaengg c»aej 0 . © 
••o^TfjioaoooaA^AMn, oo®)^ oflauwolab®*. a» ec ®o oil 
««». cn.sa®® cmnacDSg cgjc^o, ©smao^oengg gsma a 

5 C6n3 ° ’ ©wif . oilacm c^s©©*, . 

m>oor i{> 3®oDa© A .© A o 6 n l aool^ aJ3ei « a n <a>oej ataoca^ma 

s©©n> rruoooogg ^cg)ej ®sr»aonruciaaogjg 0 igcwaocniDaco 
mo m*scf. nvocrjiae^fija^awo oilacm cn*s©©«, o^a 
^Oo ©sm la.ajo (gcroao^acojgg cnaaj°. oil^aovo 

5 ^’ <yo ixlililil’ <y LoaQD 3 ® 3 ‘y° fx ItItI~oI’ eM<a> 


2 

2° 

0 

0 

4° 



0 

0 

4° 

1 0 


cn>ocr&o BtwCLJ9WOU}< , a3aS3aavo5u J js)<a.asnj oDoln, Mai 

©6 cnaaeiQ®. o®«»a©4 al©®©,^©^^ 

«n Qa j* A ^° ra ASJ <9 !®f QJ3eto aSt65,S)IOT ® QjlaiianivoayjjaaeicoaoKD 

0(60 Q^ 10 c&&srut&l<n)Aanrrt/Ti)c\ ^ ^ -1 





cro ] [ «v<M»1®oaao 

TOO©© ODlTI^ aQfiJo ©(TUD®^)2lOd9»CW (SYOoOOo afl)or»° CtOol 
rgajgf. ^cygrY^aaAaoQjDOo oruoorj^o©o^&io «oj6nj©le8>cnd° a® 

LpflCO) ©£}3. 

afljcoJI^ avoCT^oftoaoo^cra) ao^otgjAoeo. «DaTle>s ©6ng 

^©©lejo aoa©3or& ^§)g)<a&3BS a^)crra Agjl(Mcno@°. goojlas 
► odo©A60B^o <u)(2ffll«56 ^ernl^j «>«©©£} 3 rrua«^Qa3Aonog>°} 
ixwlsKYio vmdootaa^cTO® aooo qdd©a«jbOo ©6ngo ©6BBgl<o6 
olajg) 0 . sracutas QjlaijaTooSU^ 0 oc©aDc 6 i(T! 0 @ (rucT^afiaoo©^ 

5 ©srrgo <&>65e®n<c6 ^srnl^gD 0 . gDail«>s (TO^yocr^ocoDooAflre 
) ©orelflkejo aos©o croo©^)^§l (©aragilccA ^smld&saaaiDOb 
5 S.srr§° &®qqj@ a3*s«m>aj>l«si a^)c m aod&cro^. <stdoj1s>s 
H© 6 d^^lcoj aarTtacio a©oo ao3©Ao«A06ng $£STOlo_j. atd tul 

rfhefloo>flj>)e>co an£)oo oDo©t 9 >fljran<o 6 ama ^layfwtaaosi^oan'g 50 
gj. a-ftacro (TOai ©61030 p)60Bs1td6 ao«©ocm 

si o^^cm sr&oc/Dfc 3 Aorng>°. goajtas ©eng ao3©<a>60B««|ci$o a© 
io©cd»oe)6n3©g^3 ^$rol«<aaen^. aQctnlsj 0 a\)oon^3©oDo© 

c/3ff)©T3) @aJ©©TO©e0*osng ^snolj^ 6>£ft»o^oo. (ruoory j o©a03© 
1 CO 0 ajle>ctn aooaTIccA soeno)^ © 3 c/o 1 <scq> 3 ©so<moj a© aoo© 
©dc/bI s)od gn©§lry©](B 6 ©sng ^ocq|o asoog) ©<* 6 nsqo a®crrfl^ t 
dod <06 crua«^aaocQn©l<e«crr) allaa 3 acru©« 6 ^s>s ©TDoc©«na)l ®»«56 
j|<c6 (Dooolcc^o a© (@aJo^a&qo. aoaseians) nr\)c ctj^oo/vU 

3cd>a^o ©>6013^1 ©A jgjnol^g 0 . ©ydqj 1 ©s ©ev>33oao3©«8b©©l©i a^fJJ 
Q<d»e)«8b3eng ©3c©l©©ono o^q©a© 0 . 8 Jl<aflco>aoo©ooc©«mDl®> 

^0©) 6)003 o^q©2©0. aQ)0003coA frUoCTJ^0©QD3©<a»63B^©S < 8 TDo 

a>3c6©©l89>(06 ©sootaau go©§!^@° q^qo. alloa* 

o6^)3oC©0S©lfl9>©& 0038i|(06 ^Strfl^j ©oc/oloqjo a© @OJO^o o£ ; 
O^)cn03©6 gDftajdOo ©3C/&1 a\H33CO(OWDl89afi4o^sT 6)a\iO'!)^^6nS3 
a®or» oion^). <*au 1©6 ©QJnrun3cn©a)le9>«ej ©(mo«)^j^§^. 

[a$< 0 »&«M» oTicAianruosy^io. 

<w$aj©ior® crocor^o©aoo® aojc= 2 © _ 2 . 
snsaaomsi oru»ng^D®QC0«Ao=2©4-2. 

{Qaidgos *»og©o cmailci c^aoruaDesmailejo, 

o^nrAAcm wRftjo a/Ticna a wl c0a cna . 



b*, 

I' «stfc GoaGtysca© j 


|®<mo®ajj* = — ! j I 1 , 

2*-2 * 2®+2 

saojc^Gs m)««^eo = ©<2®-2) (2©+2j 

aiuaesoB^as oflioo m>a«^jeaqAcnB, *a<n>©leaAo mdoCAo ®*ooaj 
© tfral <1 r^> o •> aAias<asg4s oaa©aq(ol©l<Mo« 

<n)a®^i8o == «(2© — 2) <2© + 2) 

=®(4© 2 — 4*o -f-4® — 4) 

=4© 3 — 4© 2 -f ^® 2 — 4©. 

=4®* -4®. | 4 I 0 | 4° I 0 | 

«9*jav«n^a«aDo«®>*s,«,oan9 oo«lai I'm!,— 

4®*— 4® 

_2«Jf2® 2 | 2 lot 

4«>— 40. | 4 Q | 4° | 0 | 

8i)®^®0D9^AefiA9tt4 00^4] rtooiw — 2 ) 

4 ©3 _ 4© 

= 2®J_2® | 2 | 2° I 0 I 

4®» 4® | 4 I 0 I 4° I 0 I 

ofliA»an'U«aijanj > «»ntti» — (2fS 4~ (2»— 2) 


- <f-4 IT 0 I 4 s I 
4*’ , -4° |4 |Q 4° 10 

nrvnXio©QOO© Ql Q aia{B , 3tf> ^ 2 g>a 4’2 <0 + 2 <t>2 "-2 <a 

4©3^4©. 

=-*? , *4 1 0 |Q| 

4 o, “4« rrioi4°ioi 

orv5ffjjto©aaei3qaocOo-.qfUi©fn)flQi\aftj > rtnfl i / t — ^ c1 ~'4 (d2 4-4 ^ 

4©* — 4© 4© s — 4© 

•»«jj9Aj <rvo<^aeaflan<Bjcoo 4a)*maT!ftjanAo a^ol^s®). mjs 
1»»* aD9 ® AS88a a ^^fcP«Ai<mo. a »«® 9 m» A g, 

•#«jjoa» ®9^(w«fl ai o®ooo»®,«s=2®_2+l_2®_ 1 
csnesowoag^sftQDOOAossQ® + 2+ 1—2® + 3 

ofWu&<ru«ajj— «, 

ttoiayss ( 2®+3). 

a/luianrwcnyja^aflaioocaoonoi WajOwatBlci o^Qcm «9 oMl)l 

=(2®-j-3) (2®_l)_(2®+2) (2®_2) 

«=(2®+3> (2®_2) + lx(2e + 3)_(2® + 2)(2®_2). 

»(2® + 2) (2®-2)+1x(2®+3)+1 X (2®_2j_(2®4-2) ( 2®_2) 

asl x(2® — 2j-(-lx(2® + 3). 


aa aDocAc^naoJolaj acroo«&ocn3 aaoo aoscAQra £0«rrA<Aa* 

1 x(2©— 2)=2® __ 2 | 

(2© 2)*®aro Aoat>«&c»lci &§la> aonsaAasrq aaoo anacAcroTIcjl 

aora ^§1a»»lacn £0 arnica. 

1 X(^® + 8)=2©+8. 

aaoio^os «o»owo— 2©— 2-J-2® f 3=4® + !• 

0i2> y q®o1<» soc/3®oc0ktd2>°. 

;, onaianrotsyoaomooc^cw^fli <$caflai«®ra>c»W a$o\<w cocr,oc=4© + l. 

<9® 8^ OfWoq^o ® anaiO oC© osss® ( 2© -f> 3) 

a -H ©rt a> nru ocg^ o aaaei ® oc® o -= © (2® — 1 ) 
9t$^<vuoo^a©aam3oo5©rafW a^aom o©oo5o=©(2© -f 8y — ©(2© -j-2)=®. 
3J^®> a lcQrnfVoq^o©aoeiooo5<nan<lflia,(mo»5oc®oiz:©(2® — 1 ) — © X(^® — ^)= ro * 
(yvoc^ooaa^acaocaooc^fltcoltBejaorn ©©©050=2®. 

$ 2 .afios oil cAJ®nruoS>^ aa^aQaio m)o(^3©eiDeiac»9(/>a©ff»ao3aaQ>(n5* 
tat) o^cbOD c» 0050 = 4 © -j- 1 — 2© =t= 2® -f 1. 

©raGg-jada ©3C®1truiJ3on l OT^o^s r l ©cnuKDoyo cucra. qcnilci ©(UflftM* 
tocjrj ©30aa ocruav^^fnsaoaTloaag^.] _ 

a^)cnoo(c6 fT\)®nr^o(DiDa©cd> 6 di3^1<z 56 o>or» <o)1a 6)G2> ^§*B6)<®ote 
aiOT®. 0^)8^1(256 aitacrn a®0 £g? a^)cn6]^° G>or» < 2 »lA«)ca> £§1 

caotto afloasacruoao^as <TOoc©gtb>1a«j 6 cooeal«56 josroliy ©owl 
a^gqoj a8oocuools)n(6o 9co>o(/3<2no>l a© 6 ©6nfl<256 ^srol^jg>° o^qe. 
gDajtas aitacrn, <3) s)an) 6) cea a sng accliy @qj6xoto) ^^aauoDo g 
<S)]©6 QJ0(0)1 t@OJ3a O/gol ^©lg^, (YVoCTJ^OOQOOOAfiOeOo ^o§l^j 
©00ol«0fl)0^ ©Wggo gD£y6)©6)^j3} 0^0(T)l§ O . g>0)]«>S ©OJOCYWOo 

0,9000 |>g|. oooaj @<uoau)©o «>.6ns3AQqjo «oj«mo, oilaiiafTV* 
s^ooot(orc>l8&<c6 ggooqj ©6n3i3o6ocqo <sca'ococmn)l ©3 cro oooej ao^ 
o®cool§°. o®coooo6 qoul©6 rrvoaf^ooaDoaA^ 

^1©6 ? <3)6)0006)^36103 <XO©laj OODaj @QJ 62516 Do ^8§6l00o. 

culaaia(roofi^)CQrifl9>6)ej <9 TOoc©<oig>1b><c 6 alcea<uoqo o£)g(gaJ®aqc< 

adoooj ©enstaaiocqjc 9ca3(/)<m3)lA<s6 anoajggaj$aqo. a{J)C053$ 
^«a^oDo alcea^o oryc^aoco/l a®or© A^rylg 5 , <m 6 )cr»s>«e* 3 «nj oo 
©ly aooej @<U6oeOo ^gcuoai ©ajd^jI 

fcoaTtas go©§l^j alaiiacruosujcalrf ©6n§ AOflrm&gjo ©tf? 
&®olcfi>@o a®«)gj3 fi5aul(256 0fUoa^0©aO3(0A6t5ea0«ll| dObg^l^ffiT* 
^a3d2CTVo$^cq(5)S <grosffigf gatzBojoa^gg nr\)®nvos^A6>g S®8^ 


HI |( 2^/ 7 ^0O2/rv7o ^ '^<^20 y 

Cf 

^ooeegpwo] f^Q.oi 

^jai. oilactDaj 01$ <&ao)<g°. a^ctnD&jlainoo rrvasaoasamlAgiaaaa 
aoxiDcte e«§1jy oruamjcffljjaaj^iTnroljsi oooej° o^olang) anaeo, «2 
ofl^j oroaoroosy^anncrD 0tn3oc^aaAciT)g) 0 . goai (Dsrtflacnayo ooa&Tl(o6 
®0aJ<u<ition^ja(o4 cnjanruoasujms Bt&abo flT3oooaa<6.a»@°, (tuaavo 
^lOQj^anoloS ©aJo &s3<o)@ <toaa&o&cm$. 

ce fl»tr^)o anebji/am cod 

nruacrooa^a <m§So jessmaaaro n^jaoS | 

ffl>8j«^0 @QJOq)«OT)3 OD3B8” || a® CQalsTOSKYa. 
[<«aojlaj9cn (njo^acaoaeAfraaaloi a cm aUo^lduci anuoo 
fty« <Mfli>lBacm. o 9«3_|3^5 aom ^|0J3ni oKg. ©awlotuoacnqgc acmao 
<yq»rBa<&t»3e& aacaloruaamego tmos^ajea «n <nte«^aa>a«nj aoel^j 

0(Ufltta ^3§«m aacnoo tunra. «!9ggad&>3sn§ <rvo(j^3©a03©A633gl©6^ oo) 

©cnoa^sm} aocl^j 0<ua©» ^§1 ru©lW)<fi33o. 

c^ogjaDo nrv)oq^9©d03©A6nsd> ( a - 2 +5t-j),( & + 2 + 2 -^j) 
*0®)§ ®lao. u ofl)gja®lscao am ^Aaesotaom aojoagjsmae^ija.” 
#®nnl|* (2»— 2) «®aw nOoeAcoloi - ■- _ -^|'1. (2e+2) a®om aoa«<e» 

2©+2 aOD©A63aa1©i ft39©3tm ^§1a>«gj30b, afloai 

a(n)oc^3a^a©ai3oc©«n>l©6 a^)<a>9dc©o cn 3 a^c a c^lajo nr^ocjg^ocaoocAoo^ 
aflOiOaoococmJd) ©arq ©3C®)<^a3enos^3 afl)ol« c»o<»«ra&3w1a(ro^\ 
ft®cnr)3fli oacmodaaoens ao©1^ ©oJo £j|3cnJ3<3o oruo!^3©aO3©A6O80o 
Ojoyl(q©s al^oioao fi2©il®3AOA3«n} 0 , «©oo©6C3al«i aaa>6on 

qcnj1ai3©»oiool©i oJAail 0<uaaDo «©can§1©l«aa 0 . ©aa^oSo a/1 
iaia(n)o^3a^<iafti8oc©«a1©^ afljolaoaacoo ©«nj ©ajoaimo nrvoc^3©a03 
&A9a^aaai3<09CoaoGft©»l©i a®olo flacoo qq 0tua©cmo aioo. oil am 
•(ruosyocyanaioocooxilci <n>o(^3©aOD©A3^ai20J3oc^9©»£a33b a^)Qrrn 

fi* ft<o 0<Uo« — ofl)aw omiL®oyc»la©6 cnioc^3©a03©A3cya^ 
ftiOoacoqocoo ailo«a(nio«^3o^a©aj3oc©TOlBcna oosfii 0aJo0<fl>3«n$° 

o1caTl©l^acra. jg.® Qauooayara ojclaocl Aaoiani ailamafnjcayoajxo 

ft*®oC©ttwlfeci ODaaj 0aJ3©olc0>l©l<0osmo» caa^ado, oocmodtoacn; oo 
VS^JfiiaDa ©»«Dag> ooa©A6D3gl©6 ^§lo»a©6 3aJa©a o0cn&o (ftocYTi 
®«9»3«rq -iD©)^ o®afig0(U6OBdo ^«§sir>aacmo oicro. QdgjaAj ©l«da^o 
l^cd^aa^ o^od Agjlaaqo. Qailos o(TUDqaay«ado cu ca eg 9 cm saoro 

17 o 


000.6 1 

>* J 




joo, <njoqg^3caD3©<0*«»ftW «oaie® •MaJd&aHjy ai&ac q/ucOq® nr\)o 
y j^gactugOo «niaafioa 0 odW oyoygnroo oi©l AQaTlagjcr® nrv»^ 1 iyl© 1 *«a» 

ffi(0 *30300)3 ©CTO O)o oTlc«6^*o1«a®30. <Uio 

^g©3Og©*60»»ft nruanr\>o^3»lail©§l atycn* «©ai 1 as nvccj^go 

30o*gaj^toaiU<»3COo oilaManiic^oa^aoaiUow^odo a*3snj° 

pol«g-|ga>l. ©roUg-jodo nruocjg^oOaoaoAfiwfiOoi ^gajacro £§ 1 * 

«3«a-ioCb Qciun«aiW= — ? L ! — 

o-« 2 ® — 1 ® 2 ® + 3 

o( 2 <o 3 ) ~ ( 2 o 1 )( 2 <o _ 3 )^. ^( 2 o — 1 ) 

“ «(a^-i)( 2 ®-r 3 ) 

2 ©^ 4 - 3 ® — 4© 1 — 6 © 4 - 2 © 4 ~ 34- 2 ©*-— d> 

*“ V( 2 o-l)( 2 o + 3) 

-2o-l3 

- .r 2 .-i, 1 i ^- 3 > <8 " s "- 1 

Sgoilas ailaajanrVo^iygQ^aaaio nrvo<^3©aoai«c»3Coaira»^3UftGfi. eg 
fraagpD^o ocmn<oayo aicro. 

•»«g_jg&> oieano©©*; 505 odoI^j )©<uaott <r\jcc^goaooo*« 8 Bft 1 oi 
iOigcti cnloaicaTl^. 

~ 111 
01103 ©crunsfu^o— j. __ 


2®-2 + , 


2®+2 + - 


_ }.<2» + 3 + _t_) - (H.-S+ -i_) 

x (' 2 “+ 2 + 2 r ! r 2 ) + * }+■ 

2©a 4 . 2 © 4 -$ - 4 ® 2 -{- 1 - 1 4 - 2 © a — 2 ^ 4 - } 


= . (® 1 a»QiOQ,o) 

aniaao ,v ' 

qoj1»s ojlasjanruooysoa rruanruooyajes aJAcHooumeo nruo 

oiDgoAoagtfjjgajtgololdWom @<lIo Qjfia© oajr)a)g*fi* 9 fnfiiAJ 
Mgaacnoc A^l^lol^eocnD. 

£ 2 oil as nrVo g o xo g o* goj *1001033)3 co o ojlasaa^rucoyga^aocuioio 
\o aQcO® «fcgjo ©cruosayo . o\;o^3C^D3©*sa«aloio 

OdMgcns dool^j i©ajo 9xuoia>g0& anruc p ay tou^-jado oacn> 


( rcT )^^ J / ) , °9 ^rrnc) - ^2-xJ^J rovTO^J 
“ ooMgjaoae ] [ « ooa . j > 

4 t 9 snf aDol-sy 00904 1 ©ojo Ojoicto goi anrafl'oayo ol<d«ojgqo ^9 ary a 9* 
oigoi oryg ® q « y * * t »© K©ao * 6 )^ laa * ©oilos a-aaaanflofc 

<^}©ygtnio oi « arO©gjcnD ( nioA ^ l ^ polaaore . 


moitos © ar \ i £ nay ©:= 


2<o-2+_i_ 
2 ® — 2 


2 ® +2 + . 


„{. ( 2. +3+ _i_) - 

x ( 2 * + 2 + jnr 2 ) + * ( 2 ,_ 2 + 2 ^ r 2 ) I ■**— 

^ 2 © 3 ^ 2 o 4 ~^ — 4 © a 4 " 4 — 4 - 44 - 2 ©> — 2 © 4-2 ^ 


rjj)fOjo 

A & a^odo « voPQjtoo «= 4 aygavox 

( 2 «+ 2 )+ ? ~ 

4 cujo oru o x (2e + 2) 

"" (2®+2)H4 

— 1 

ajtactr) ^j^oor^ocfljsDlcnao o®0co/sn| sxruDg^jo cxQjcnaP orb 
oUcasnsaflasi <$crul©6 ©^o^loacu^o <s>aono©*©o6n3 oDol-jy odd 
ftj£§aJo ^§)cqj rruocryjOoaDooAfiOBOodMo aj 1 a*i&rruoGU^ 03 o crua 
; *££QQ 6 n*ogQ. ^qj ©ojaao^jAOoo. onus arv>oarj£O©a0o© 

*o ffi©§!^j ©oaoWltfi ©6rr§ Ao<a»©Aosn$ ©sraooorunaongro) 0505% 
CDussxma) rninzcnGYv? gsrnaaoflg ©enf . gosse&cn aoas^anro nruo 
^^o©aoo©Ao. ©sraoag) ajtacno ajla^ooc/oloaTlcft ©u6ra^Ac^ote6 
j/ajMnj cruooonggo cjuanaDCQ/lg ©sn§°. ^aioolcna? (TOoo©o aD«©ocn»° t 
r ;Jul©cro go<» amaasro^oi (ui^cm^cdaosni ooo&j @ajo 

| ^0x10 Do Uii^ 8 aj^©«o 1 o 4 onoej ^slea>2B <*0080, onus^awo «oaa 
’ @^jo (SYdoC/Do. oilffiono UoiDSOoCOfiOfi©^ < 5 Y 2 ( 3 i)lc 6 » 0 o. (X 0 

|^ 3 a ©6 ^ LDaorvo < Y ^ o © QDo © A « aaeasTO > l®>«si (gomoocmoocngg © 
jiPfj ©emaoorunoan^ gsmaoa^g ooa&j 0 , cnussxmo) oraoaonrtTO 
^^anaD<sjri| onoej 0 . ©6moa(0>1©>©4 aflacra ajlucooaio ©snsoooruoo 


0CA-O-] ' 




osxnr© crwejo^sl cjucdo o © or»°. atDooefiroOo <uW>cm ©sralcri&o o 
^ (runocnaJBgflajo ft3«©acna°. (St&ajlas cnas*<BiB>(3)l«>tt4o cot$ 
ms> a\jL£ocn«<cTtD@° gsmo ciQ) or» culac/oaaio. a-ftacm ajlattanruo 
jj 3 «cu » 8 o © 6 rsoonrarjonDg^° aero ^ cnassxm© cmfl 3 ro*grc) ggcgjo, 
fDoc©s>caocro 0 . ail«cm $doj (gcrolnreo u <stDacgjocg)a03©3^ao©<w« 
d©dos>c/©<»” a®cn& frvaa^QCBo^. ®YD«a_}30o rroaa^ 8 (cro>lcn & 0 
^qorunaanoj ^q«uenru)<ma) 1 « 54 . goaitas co«sguch> aismuawnlri 
|cg)oj ©^ 0 o^erni)<?nQ)l<c 6 aJoTlaooq^ ails) cm <gcn51ejo ggcgjo, 
ftacm e^ooosu 6mju.wa>l«56 cwoej 0 . goafi^s masaar© auoamo 


sacq^auoOo# aTlaiiznrooSUjjooaoo. gsaftas &<cb GU6mju©n»ta&j 
o 6 Ujj aflsvoro) 6uanju<0T©l(64 Aao^AcnTIgj. aJ<m©U£Jo)oQ>3ejo cu 
oila&Jagja a»«©Q 6 m Q . a$crnl§° ^rr^osu^ jSTdolcaosxcxD ©oc/o) 
pa>co>o<s& ©dc/c 1 g^)rroo 6 ujo<d»osn§ £>«<&<} cuas) odd 
jjo. agjcmlg 0 goaTlas^o a© crucaoo^g aiascm ttu©sgja>Oo to 
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- oiiPculdtf <^onrufl 56 iraa< 6 *l ©r&rtntacWso ®ifc£bo6)<a>06nf a® cy®ra)o 
3 ftflael <y<citDa£^<oro>Wfi6 <ycyoaJ©$©sucq/o 6«£^$sroa<3ra>©«© 
* aic$o g.6T80ce®l ails) cm a<Mol«sm3©TB)©«©6ucqjs>s gDGBajoo^o 
^ g^osn^ (tv^^^^obOo t <e»g|)a-j. (SraaioolsKifio g«eft»s>gigjoo c^jo 
m>o(ab<i ®®o§ g)e^<aoooll§ i&gjldceasn^. <sraajls>s 8 dafljl«srno©ra>© 
waiayas ©sn f ^©«mDl»>ejo cra^o cgjcfeldwaaQ ^acruofsb®^ 
©BgocaJlg aooej cwfcciT^9^0c0s>s>g Agilcy. gaaJ 0 j^©ro>ls>a&o 
&a«©o g«a>gi 0 Acm<g o . ails) cm < 3 ^ 0 ®®!^ nro cruacY^^o^soB 
£icb cg^c© 1 a« 2 > 0 Q co oe^ ^arrvosbsoBS)^ Agjlcy. g^ai &d*©o gsj 
AftOdfrcmtg 0 . ail s) cm 8 <fl£ttl 4 smo®TtD©«© 6 U 3 ( 3 b«jBOo ao«©30f»° 
r Kwnj 0^^«5 bOo«m cYvomocsmsTOioconcltoacm gs?<a> Do. ggana 
[ ©m 6 «a<^«smo®a>©*©«ua«S)S ©©a^oo^o gewsng 0 j^gmOo. go 
r « 8 ©c 0 c^aavoabg^iBjAgaco)!^ co aej <rva 0 ^£ 2 ) 6 &i 3 S)gi Agjla^. 
jgajlos gq/osnonnzb 0 j^<m©la 9 >ejo a® §« ^ai^co mlajgg) cgj 
ifcWaoq c 0 bgjl««a*sn^. g£<n>lor» (gal a®ma «aj4. ails) cm golccy 
is ©ora^rcirole&ejo q^ooldwcm gWAOo ©sngo «fc«gp§3<d®l <a»gjl 


• «ws <^«TO)ii7i»lonJo aj<o\culoa» 21,600 (rvaeocoaoeal anssfl-gjorf «* 
jfy oa AiocuajsmwTroTlQfrio co)fc©«w» eaaH a® mo aJoa^mo. sa® £3 

(Mao 6T9 cu^ofn>oflb©ffwi flrcacaa^w^asrasftW «^>acgio aaaaio ajWjttuoa/'l 

1*1^3437 saeTl, — 44aneA — 48 22 ^©>gj© a® mo axoso. (do 

^'1 oajftj 60 ®>g^©=rl aiieH; 6v aiim\=.l iftait)- £ft9 Tu©a^«*> 

*pfl44aj<&. ski^A&y o (21,600) ^^rro6Qyao<ar\©la«irr> 

4» oSgjoa^ayo ysTU^q . Trijya corresponds to the radian measure of the 

^ ) 

t $ ffW §***$• 0 gfc^®9h^^®W<ro ^(©owilrtw rro a <9 ^^©ama 3 qJ(6. 
p^fi8U5fl&a afloaiai©^^flB8©a<n» «qJ^. 


ty. oil^ano (§«<ajdo ©ergo (a>«re«fl<e6 ^§cm aAosYrTlfi^^crJl 
<r» AcnsxorcDOfflB aiorv ©c&^Isxbjogb ory0o <fl/)« pd^g. ®^ayTlcn& 
ejo6m«aor» eoj(i. g£8<e>Oo ©engo <a>60Bgldb aol 

oiosnjo (§©(3JUi(5ia>1d> cn a&lefio; ©ortD6)nia(mo 


0^y-> nr-yCSU^ (^jdto ) C7> o 

(ftl 


c 0 t> 1 d) (TOgJogtg) cdIotQo. foa/tas ail 5 >anr) o^cyo^0(oro)ls>a4o <&1 

^Qcd* ®^(C9o «aos>© aaejo<fc2>oQ° ^ccygYgiaoq a»g^aj. QY&scyoOo 


8oQftil«smo«5m)©ay0o arvmaj1(0>oco®3co!l§l«ri(e«o. ailaano e<m\ 

«©rno(mo)©ary 0 mm) 1 s)aio <e> 1 <ps><e* c^onom $0) ©eretooiio 

cqjo a)s>imo> « <6> o siril oil or© ©sn§ &io$aiay0«H3Oo <wotf°ggj. 

(STdai 8cafifl«^D<m3)©CYy0<m^aaio ©sm&bsoec&sscqjo co^ailajb crjj 
c/o)<Mo. esrD«a_ja£aj ©eng ay0«je^«scq{o sgs c^o;ruo@b«<070>ai^ 
sn§°. 8ca£B]«^o(mtD©o^0<mo>l893<c6 «<a>(0rtn»lffl>md o loroajoa^^^ 
<^)ocrooabw80o ©snsl«aioc^o ct>§aj]<c6 q^c/£W<n;ooc6 ©sn^i c^ocnji 
ab«n3$|«scqjo ©sfB^bfiweOo ^§<d>oao<c6 &2 b (^onroa@b(8©Rj)o^o co\g 
(aocszTlglcildWo (&reg>°. ag)cnoD(o5 <bt§ ejosaicry0so8^s)s <svD<gr)«n3| 
$>S gDSoqjo # (5TD0(O)S)CnO <^D0rO0®b@^)®0CQn«§ «D©lt9ao. (8T5^ 
aJo90io©oci^©jijDaJ<OTrol893€)aJ orvtaa^^oojoAc^^snf . ail $> coo ©enj 
8ioSOi60B^<2SC^0 &0$(D3 a^OSHOTO) £SJ<6>^o C^j 0 nrv 0&bg)^63Bgi 3 Cffll 
avac^^o^cufiofi^ocan^old^o. aQ)ctno(o6 8oaflil««moan®©ay0©)io1 
5)aio cd»isP5)<d® ajo$>fflro> aJ©l(2^)abo <^OvToo^©^«JB^ocan©Wca) 
<§or» croaof^^o6«6>^5)<e«o6n| ©)l<e>cqjo a®arra cucr®. a©o<H 

oJol^sbantDla^ajo. a®cnoo<c& oj^o(n>o^@8J^6a8gOQQ)1§1©1taGorD| 

<s®a cn)ffict^©^Oce5)6>g5>c96)oef»| cyccrcDo < 9 <£ajcrao ecnlc&ctyo a® cm ] 

QJ(tBO, 

[aJ©l(»ai«ua 27 _ <rt> a 0lg):cyoja3A(0o; dfcla'vJ 

eoaaj Qdftail JsrnDcntBoacai. aisu, ai nJ, ao&cn , QOK^oi 3£fiO$(ro9on0 
0©6ijGja9 «ra(C9OTa©a t^a&l <&% cm c^orroa^^a^sreaa^ncldWiorn nruacrg ; 
V^osado. flbftj, arxi, an, aco ggcu c^an^oftU&JBdo. su, ru, «, co a®ctt)j 
^^/J)d<j9>3«rra Aft lexers lor© sucuj, ruruu, «cud, CO cud a0cm aiosaiaefttj 
ojcdjW. 


+ aa® gaHasgs aie6Qjcr^i®fi30 &> 
— <wo<o>;>cq>< 5 B v (weai 
^536)001? aolsfl^©f>£* 



sim 


Mft,a '*® (m «ai(E3>«oO«i a«* a *® «JM, m ffial fly 3(n;3 eb $ fiy 
•»fl3Q»a»A3«n| a.ieijyoo fflaysoBtfe. rojgsAocnj ajosojo oj-vju (§*l<a 3 
*nm a.a a» .9 i^|nU ^«>l4» 0 . g>ay'y*BoaAam i ° , oj^aicnlcm 
^ aiosaio (§«^|a»Anw<u ) »lojo co, «, ffiM * a Ucnlo»i ejosojfiM^ 





o (m«ssjOai oruaoatDta 
gas a®gjo g^ey*oo»Wl| 


aJ®idaiQjo 26. 

♦«*«s fflS^ajoo cuonlajo .jvjMil.aao. <n>a«ai 3 aQ*.aua«» ©J^am 
* ftiosouaeA, (gaa^ooW-n, aaJ0 U soio^-ulaoio m 9<m cW)a»l 
3 (v okjcltajcuo 28((ni<dfiA* 


13 * 


0^3 T0O=Q16> 0=01 (\X> -f CU>* + 4 Oli>©«& . 

= 2 rut a + 2<uja . 

=L=2rLUfuo. 

/, c^ooruoeijo—rujau) zrraio6Qj^ai^3T3^ Qs j&s. 
fiuojoajLDC/o a® oci3<a>(JAJi©fflo<a.6)A06n3 0 
aiCD“ca3CUo. 

«rra25<lQ_i3 6 )ej<a)aan qjw=oucuo. 

flfadg-pdo ftiosoio^sott |DSQ$o ayafruoao^ayo. 
dia i, aico, coa<o), ««>«, «oj, ojai godiacagjao dyoarua&ugiaysfl 
^ca oruacr^fiyaa^da. go-araaor) ^sTuaeb^oy *ra&3«» nruacr^tyaaj 

asce®3sn| cywtj&o rolAajcna v^m© aiono.] 

g2<yg^®o Asnaiodo ©5rif <ooools>$ oruiacrjjwjoc^ t^jonrooeb 

)^yo ag)m©o cu®o. cy(5tm^Do(goa^>j^s>gjo <oen§ (doo&1cq)o<& 

n@° ? d^)cmlg°. go astern sicm c^onruo®b<m3>l6>n&o ®ra&u« 
jj&coootas osiaabojaa^ cum. _ruoaj®<mtD£yo eyocuUcn 

jo&gsl (TO(2bl^(^<fl«cm(a0s>ao snv ^u^^Jims?\S)aho fcTttabojooj 0 
>gf* aQ)ar© suxP^ofTO). juoaio ^^QjcnocQTl^olgj, 0 ^ 004 ° 

£>«5BS)ar> gDfclaaomaisioo (STOgj f£iyoai<mmls>n&o (St&{3bfi|)j 
° a®or» s>iuag^nrr 2 ). «d xTtas ailsxm ^aoano^caaocnni!) 
icm <m&(2bayoa4*)<e>o«sre ^qj <*>o©£$gss. aq)onol^ 

^(iba^oajtacn s to« 0 gyoSKiior© 

jcy craaJ«Au>la<» rU^wig & aj^6mu6Bag3«n§ oilatsfl^jocfc fee A)J 
susrruJD A« ©30») ©jAaD^, cti© J^ odo <st$q Tuacr^t^ptS© aft a<to3tf} 

itoo 'jtifl a aj orrt (0)3 a>loi aaloa )Ojo |Dt) ©snjoaoclaias aruactfc 

iojsact©. ftj©Wa)6Ua( f 27)oieu o ^om^csnj osc^lo^as cruaci^^aaisA 
, A^vi i^(tr) oJ 3 (Vjo a«b ©atalofcas n-isajaa act©, aad^y odo ojcQI 
m ©waut^jarn 0 a 4 j)A©ao»)a$as ©aebeyoojoAor©. aj} a 00^^304 
By 3 ( 2 b 0 ag)(TOo did© ] 

* Q-itolaoiojo ‘27 eutfsDco o®nm® u a® xuaususmuo. cjKxaflooi o oroanf^ 
oj° ©iscucn. <ai &\<ji q®cto ai3aj(mc»\©a4o ©GAyo «\>a(r^eyoaiU>a$o a 
> <50i. <drc>«a_jo£b sugqj afl)<TD 0®su6><» sucafl afl)nm oj D aJ tnaTi © rr£ a Kjroebeyo®^ 
0 eyo©ajj<TO3 ©a)3gj<r». <^ ^ebl^®^ c a«an(a^6)cn 5, aftemosnd' ig)canm&)d 
10 A3ena(tnS. u . <roebl^®%M<icrnsg^ 0 o Qcn* aooolcttosi am (vino ayAmaoA#* 


°&A ^<rs~)CZJ*r) (Q &>*<"£> & 

^OfcGgjOCai©] & £ JbfitG) 

^cutas altacm cr\)0ci^^o2i0^aOT)lffl>cr» croacrjjjw^oixioaja 
e^®i©)6>ni>o fltdAGj o c/5 (0(20 a cm 2D°. (Stt&b ^odjlcnoo rro®of^«jo 
ojlcrrao a«cm ot)©aoAom@°. cgi^g) cy©ro>®Ai0<mrol®5cri& _ajoa-A®a^ 
.cw 5 > 1 ®><o 4 q^c^lascm <^ocmo@ba^ 0 <oirol 6 )o( 4 o 6U6rru)aoAcm@°. gs 
ajl©s cy<owDo colajcgto) ajcD^aoq AgjldW^cnjoOo Q^<yor^03^r><mcD\ 
ffbcno ojss>a» a^joo ajolculsts ajiQ^snsosjaJocml^cn cais^acm <e> 
gjldwaoQ orflfcgcLjldB^crrg). (ffT 5 «a_joOo aj<yocLiccTy0(iwsn©jtfj6 0000 
mg)A£aoQ car)©© cxo^dW cu$<m A^jlaj gBjo^OQjiwao. «cns>© «abljp<ea 
cuslsYxntDOQ «Ao^^oaTl«cr)C)C 4 |o o^gjlo^. (BT 5 ®Q_jo^(mtD© 0^00^90 
«da>OSlo 5 (OaOQ 2 )l§ 1 © 1 <Mo. g>Oll©S ^LO<2)©0C©1^0^(OT»lffl>a© <dTl 
y , afiaJs1smi©)0Qgg «©eu ^uDa©oc©l^o«<a)OslQ^oAcm@ 0 . ct&@ 
©5n§ ©oc©)©s (ffyaeb^oa^ 0 . go<o>k)co ojcycry 0 (m 3 )l 89 jnf© cuo6to1cq; 

dot oil o .^_juia©oc©1a j )oo5(0o. \y L£)a©oc©1©j)ocul«or) ^.ayr5>©cry0 
©SDlasjOf© aj060Bl<fl)«c©aaio Q^)«aj©oc©l^|OQjl©aio Ccft>oslQ»oAom 
sJloowTI^jjoai cojosKtDoa© 0 ®r 5 (mls>aio c©o®ocal§l©laso. \g_)LDa©o 
ool^joan^coc^o (BY 5 ons>oio 000040 (ro 60 Bgn<o 6 §tto«Aosla>Oo a® 
cm Agjl^oo^ macn^ocn^o ai1ai<o1(0>9l<aooca)QQ?o(^. ^oQcmoci gg 
qj ©6rsl®nAoc^o a)^®aDOcn(g&io a^c^dosuo^^mo^a^or© 
ool^og9<amDo§gg ®Tsaxj)©o^o g><cb ©ocolcx^^s rroacr^^oa^. ^ 
©il©cr) aJlQcm ajcy«© 5 Ucon 8 a>(oi gojryaa^^oiag^o aimaoq $>ai 
dwaoQ ^gjloj. a®cmo©6 «m«i© 6)©)d8aajSceoocoJ1 ojcyoaj©e©6u 
00^8^06 oooaooon^o^o Q"> cgjJoaTlooAo W(ibo _(TO(ib©oc©lsis 
©^@0^004°. ^©fl©cr) cyonruoaboj^cHsTl^or© A^owwg (g 

aTl^jo ©6 ©stb© ©ocolois <TOabs|joo4 0 , ^©)l©co <^ocmoajb©ttDl89>«6 
Agisroiffiaoooaio o^cyo^0o^rmrolfi&«54 (SYoabcoool^ooooo. ^<!)cu|fpo 
CYd@b©ooolcUooj1©(r> c^ocrooebaJWDlBfca© <a»^«ttjim«ooQ!Ho g.<ma)©ay 
00^0370)1 89^(06 ©5TB©©OOol f^Oajtao&O 00 Oo. 0TDabg)OOJ 

g^Q 4 o oo©aj£ga 4 o fiTdebl^iocd tgjoajlftcir) rrvoSOJ 

CTuTl^gg ajoqj©©©) fiST^( 2 ijl^l^g^<a 51 ©aio ^@0^004 aim. © 

60136)00 ©,JOC©(OOJ^«CD>QCO^GJo9ca>06YT5* 28^0 <006)^ g6ra0c96)0o. 

ail si cm <^)ocni 3 auai^©(mo) £S©§ 1 ^J ®ro@ol£yo(o 6 G>cm® 

©oool^s ^< 300 ^ 00467120 ^ 0 . tu/la^o jiTlaj ^o<e«Do ^.^ojoAp. 







cr» oyty 0 ^© 0 © 0 laJtDanloaicnfl 

onio cc0bOsl6Usrru)a3Aono@°. ojIsxtd ^mmjoJ0ciJf0R»l6>n(io ^ 

©osusrnjoaodascrn^ gsaoss^ocij ra>s>cnr>. <^l©crD8jla5>)ca>^30«j$ 
act© ^yLoaeyooilaoio <*A3sloQa*3&g)gg 6 jl(CTTIq^«)0Q0COo (D6TT2& 
iU0cU(0KJ)l6>aio gm6U6mJ02>3dkarr)@ o . o-itaoa) ^_(Loa»^3*Ao^ 

€>S(5t^^Qo ^uva oJ3<u3^«nrol»>or© eil<a)%2>igj3«cuo&ia§g §2S_ 

sJl^c®iiioajm)l^abo e«a>osl6U6mJi)aooQicx»@ 0 . sp'scugmo g)^) 
wjajoajfcrcilaa&o (^^<ths>Iacto 6)(0>,s*ajs<fl$o ^%Jot®la^crt3 aI? 
a«aJs!srmo)DQo |>gg ga*3<jAosl «jp=e#§$>s TO £90 <a>se 8 gW) oru 
OOJ3^®(Wt»3^ cy<CTtJ>®(tTR»3§ J |DS (g)(0?)cQ> OJSOJ'OTtnloOf&a ^083<IA3$1 
<su6mi)60BgoA073g>\ ^^ajgmo a£)g^o ^u3QLi5U6ifTU)R58^«sc^o c 
«aio (W€>aAo ®5H| (waicdocrrao (©sasBleo; ^oaAosleyo^^S 05 
(g)6W80o <w60i3gfl$>ej onjocu3^<m3)la>cr© cy<oro)«<mo)3$gg £QS oojdocj 
ona° «a<s suemjuOTisOo (3)«ragl(06 i^asAoslAgocnTlolaa-jo -ailfiJu 


goajaotaaio Ag^aoACTOgD 0 (STdfO)gs> ^uoaJ6U6mju6oeOo<fl« «>cu«q| 
®a cruacryeyacii 0 . sQUSicagjOo orfl^iaaan^ol^g-jo AileJai 

jXJ3C1^<SU^TLJU5D130c? a®gj30 @^60t3^.3<9»00)3(04 CTV2(T^^J3<a»^0 

«naOo. «qqj cdigmOTgocoTl^gg (ge$3<s adsIaOo e>o«©3 a ^ fmrolor: c 
G>0(B©3^A0©o O)lgl®3QQn<olc0$o. g «0« A3S^6U6mJU^O<0&&3(Xil§l&l 
&Qcm §«3saos1aOo fDaj. g^Aga^gocoTI cmooD^ajsra&aci 
©Uacrr) g«3«AoslAago§^slqQn©lti93ono 0 jtQsmdo go«BaJC5$ 
cnae^°. ailaorr) geeoGAoslAOo m Agjr^soBgoAcrw^ <y<aw>«&$ 

©ToJlafcCTRP C0Tfd<O)g) ge2a«A3sl«ay3CO<|(OT8)3g^ggaJ- _OJ33JSljaTU 5 
<0«jegl<o4 c™c^l<a$crrcxica3Aca;3<o6 a®g^3 Agfr^sce^o gD^j«i3&- 
gDoitasc^o i€83«A3SlA0o C103Cr)3(fOjQJSCB(>0. 

f£>ajl*>s Q^^l 0 ^'© 0 © 0 <yfora>S)«na> cn^c^<aa«cmSo «aaaJ©os*' 
s)S tfr^el. (Sracul^cm <^<mro<mo>ls>a&o ajQg)snj3«>ai3cnd 6>.aiacn)&* 
«®s®ra>ls)aio e>$*»o. cul3ctr>cQ{®0s>^d8cmeo gescu®ra^6>aio£$ 
o0oo. |><cn»©ay03©o <anL^cp«jKsp€>rt6o &§*ao. 

©Lpg Qjocc^nns). gDal&s oycycry03g}ajo <y«n©a*c$gg troaatf* 
«5©)]a2s 6 <§&i&3Qoi) goa3j\y«8c/otn©W<o6 

fiio^LioaJo. &an©©cry0o©oTOWor©^ fira«0s$Sgg9 gy>(*g*&o&’ 
juaaJo. a^}crDj(o6 oosssxora) aJa<TJT3)l8a><fl6 cu830lc»lfl9>cm 



A^«WW> Jfl U3Q_lo §C«3iXJ3QJo. gDo^^«8C©fln^8kCr& ggSSffil QJQo 
( oJlAojooi aojo©3<jw>@ gaps) ojoojo. ©6m3oQjQ<nttJ)laa,a5S q o inm 
g> aAoslaJoaJoj £<ma)©ay03(p2o aiBoaleo/OAcaJOcS.* «aos1^uo 

Oi3© < W®lAcn& OJQo <0)1 A CU3oi 3<U3©0«WD@ g«3.aj3aJo.* gOJ<0O 

aJ c©j1 2 cry 0o (g)o ojSoalcsuoAQaoarfj Qon33oajQ<citi)le&>©6 aoasoastts) 
Qj6{glQ)ifflaS)fiJ8o-^3g)eJ. OOD&iO oQJS (0)3)1 A<o6 ©6r©3oQj0©BD)8a>S>8J 

0o_jaoej i^oaAbsljxiOQJsofiOo. coassxwtD aiQcota)lA<c4 a^oy 
0 ©tcd1a<o 6 g&23j!XJoaa<Tntolcnd(g&io 9 

^rd<2?2ot»l g.<oro)© cry 0 <cko >1 a ©6 ^ 
fijaoQon©ldB3o er^ §«3^j3aaimo>)tf)aio «ADsliUoouo. ^cuoolftaio 
stdebgjaAaOo ^e53«Aosl^3«0oAg3Aca)@ o . aQ)ct»3©6 cyowxuoQ 
©«n© ^®B<U(oi5)lcT3oej 0 ^s suerrmldW^oQ AgJIdwacruoDo coissxom) 
jajoaisucmjuo Jijaajo aQ)croo Agjld&sscruoOo geso^uocuo 

&CBCDJ6muo (jaioca 1 3 c/ooitio ^(zsojambligcnd <5uemjuo ^slca^ aAo 

sljajocjp. ag)cnoo<o6 cd<j5s>coto) a^o oiler© «aosT a2©BOJ£m»l<gcno3o 
eyoQ 4 °, ©6TB d a coil cw 0 ^ccacu tna)l©snjoa@ 0 . gg€OB©cn Asns©Aa$s. 

©oil©s g©0^0<%eiassOo oO)^jOo a^cy ct^0(5ra)1 dbd > m dol 
<&Bo. goo cry0®io)lA<o6 g)o^fiJ{njoaua(0)60B^s>s ggs cym)OA(Qg 
ss«b! 0«asm « aosI^josu 6ttuu«5bOo. goailas 
aitaaio ggcoBOjctmol^cCDoa^loaio igaio^o <^ana>OA0a^o «J)6oegl 
fijgg oycy ay 0(070)1^6)83 ouomuo aoassxow) oaos! ouemuo. 

oil© acn go^oJcan^ooooo^OQil^aio (geJasrtolAcna 0 fo«Bai<5TB?«o 


finsoo ^fiso^oailoaio (gaiOdncDosls oy<ycry0(ma>lA6)aj (Susttloo 
OAOslgjDailAoej ©eneoosusmjuo. go^ SLi6rruj6ocOo ©snjo ^§1 
wort ©sn$oo^j(DQ4 0 . 82<yg^o 0«asm <su6mju6CBg3<o6 e,a<5©3 
a© 0®asro ^§lc»3a56 0«asrr> c??lo<ow) fl&laccw) ^o*ea&ocan§l©Wo. 
^uloctn gooilfts Qy<yay 0 <mo>l 8 s> 6 )ei tb> 18&©&) <3U6mjDo coos 
Oo© §8?a«joaj|6)oio tfa<Oo 4 ©oilc6 ajl^aooa^o <S)5§(ora) g><® ®j 
cmjoo ^§1 cq>oc 6 ©ersoo^ooilsKtio ct>©o. gD«nB6)af) ay<^ay0o^) 
toIact© gs^oial (SU6mu«co;3COo s).ojggl©6 i^oasrr) ge?oc©©«n30o« 
®A<Q3©roilAor© gs^aTltoJ (BAos°l^3ee®Oo. euerau^OBOo qcu«q^6)o 
aol^«ooj30o ? «A'0(onj)lAor© ^s^a!<o 6 Cc&osleusmJOanjDo) 

on - 



>© at ] [ oqj<0irnisooaia 

&©ima)l©>toa ffis«JQAl<o6 tg>«®«ro c/o©«usrm>6CBOo. gocy^mo g. 
tf )® CT ^(S m ^® 3(5 ^> a}<mn>#A0«n^a>or» ggsangaflcA gmeuerru) 

bOo, 6U6mJDacQ)oc/)<r5TcJ)1©3(e4 gTO^9<eAgocQTl§l®1<0«o. &<nw>«>ay 
>o©<anDlfi9jcna @S6m3&f!<e6 «ca>oslM)oaJ6Tru)60B^o «cd>oslc/o©£5B 
> <g>*asro. ^6 db«)T) cij^oofX)0(3i>ory^(5Col89b(^ e^06U6nu)OJB 
I ca>gj1aao^jca>0(t)o. 

[aJcUeuojo 31. ob cyjw»own<oi oooaajonrnlam 24 gay AianJaistru) 
gaol § afl«« 1 .fly)c>)< 3 acn&. g>a/)as gf*aajicrTU>OT&<sg<3)fo <lA3s1aj6mju 



gojo ©oqo oIcI^oIudoA <^aul$§gft.gaA3«YY$ aj©l<mjajo 32_cfc qj 

Tolocrio orjaaoiocrnlacn gayajsrruaajBgo®] ai^a«Tl^g oJoaj 
30© a^|3Q96rodo 24 ot^oaTl ojlsial^l^dtoanroscrgo ^(nTIdac^T^j 





->ro a2i no(^^))r2>e 


■afinafl^ow] “ST ' [-pM 

ojd*aj«uo 32. oi cyc!ffl3<a.Q3 0 *, aayAJsaJaisraosreds a)«j tj 

fiilfV tu 2 aj 3> aJ^sUg, w aj. 



cuoldajsuo 32. 

S ® A^O , €U . SQJ . gjj fftj . , 

1 2 2 } *^*3 ^3 J Qja . 

OAosU&r^ s a ~ — 6 

-J_l’ QJ 3 3 8 ) aJ 4 9 4 > ^ g S s , (g(^|e. 

iStottmaw «ao3«8 «»i«s^aaj , - a j a=C) l^ a 

«a®1an4o «®9sla=(cgfry 0 , 

aJft1#aj<U0 31 *‘ ■■••*.•')*•• a^.ocacm ^o.. 

® J9 «‘lT7 33 ' e4 aa#e , aJe °" laJo •*“+>*+*** 

i ^ ftJOasms _ 

7 0 TO “ aa ’ 8 ^•*B...I.U«» „ aQaiS a) *n , 

AcSsjae) oi ai a ©_« a8l ,, 

•« ^ S*»a1 *««* ■*•..) «• O.7.. fnjftjjo 

<ua, a* 05e 1 „ aaoalja1 ^ ^ 



3)i 


aoiow Agfhea** (^ooowilaoio gwoiyaoj* aj 1 « 1> aAarfltyaaj 1 


f aj r QJ t <> x afl)(TO ^)3o/ a4)cro /Uaaj<oro)1ooio israsbiyaQjo 

1 oj 1 &^anr) i ^3 oj ° oiaj 1 a^crn ixisajcncilan^o ©raebliyaajaaA 
, «ag©da»36n5® m^e)nJQm\m»d cw^a^c^Tcltflaofn AJaaJoialaoio 


aI 



0-1 


ojaldaisuo 83. 

ebiiyaaj £«a$o ei$ ojso ©Id&Anaraae. ^aaJsacooalaoAo «®eb 
»aj a a as! aj a o a ana. crag) oaost^ 0 <3t$^oj<3®kj]c£ CO®)0 gU®| 

nayoGAasT ofl)cna aicna. ajlacrn (c/)aoo ©snsoocuamalci aj 2 o^nm 
saoatog 0 4 ^«jr»] r^one aTl .oj a ©) <aa a. (osneaoajaoalooa* oi ti^om stul 
ola<jicnlona ojaj 2 a®om ujaajajalaoio craebsyaoi 0 SaosI, <o«mao 
io (0)]A<x$(nao6 «Ajo©a0roi fU.aJ 2 afl)nm auanjoioTlanio craebiiyoaj gm* 
ig-pdo csnsaoojaoTcJloi coadoU aos) , aj)a^ogfi3. ^^jg^oroacm g 
»o<vJe<na ))d> e^eyrueoial Qoja^oaajo^o cnaajaoaJaoiuDf^ ©snsaonJd 
leajag-joaojajo g«o3 aosI A£as coadoa^ojoama Ascroso* »0 
,o<rg° &oticuam*\ch cnm og«, og)a3yo«A3s] <i$ct»o ajo 2 )aJ 8 «ailM 
a^oneo ojcno. • 

(\_icliajsuo 32. ai ||ia| as i^aja^eaado *§}lc8aog-)<a>oeo, I« 

<m6o< ea iftlaaJ «®ot a^cy^rucrry ©otalot ijajansdo; xU3oj<tv>(TU)1 * 


[cQ®6> 


jjtfoaai^ocnio ] 


'>e*7cSJ r n £<&»a>o 


BV (€u 1 ,«j 2 ,qj 3 )(W0«A). ftAosIffyadado** aiaao^cm e<ftaTl 

^inaaoocnr^i^wioJloi $aj«aado, ruoojnrvmjul Aalcfc «ra(c/)S0Bd>. gttaiuaoj 
i-jjcnruJsoBciodW a^^3ajcrr^0oira)nrr>§®22a6. nrvmjulaoj <£aiaacn&o a^l 
h#imaOT©nr^©o»1cm§<^^ mjauilao® «®ic/)&aar®d aJoa|cn»3 aAasliua 
1 ajsxdos* ajlajrflftaa&lg $ gj o'tt/) «na do . 

©sn$ gtt&gas aeoaomlcna gttaajsmua&cnso csnj «Aaslcfe$QS 
gBCYaoCToHcna « a a s°l su emu a a era o <uoa$cra. 

aJcl«ajojo 32-ci, 

" xiJ3ftjai6rru)6Oie0b — aIsu x , a^su^, cu 2 aj 3 


tfjj la 0 g « o *y j a/ =su f «u x . 

gmleaio ^aiilajaoo g« 3^304° «B<a>a<»£> a 1 cglcftcrOcnpaa g« 


•*• ewoimnuM—aj^ ^o^ aj^^ ^gjgsao^aojqD S(tn. 

ct&e^o«m» (c^orye«o*6>s) «A0s^3Qi° =A 1.a = -^f| j ^g 4 

^usaewa^Qs «Aoslgyoo4 v == aj x s A== 6a: 1 a 
/. o^^JiuaQjaJaTUjcwnocrfo OAOsIsusmuo — <&1ft — soi^a-— aIsoj ^. 

O 6TGa OgWOB^O Q4° = GJ 2 60J 2 . 

ffiaHooio «Aas1gyoo4 0 == €u 2 s 2 

«6nso onjoaJaismuoralocrfo e«3€ysn'i>«=aj a flDJ 3 ^Qj 1 flDi i== gu 2 an 1 . 

Sa«fi|6)fjjo •*»Osl«Ufimi)O^GJ 1 8 1 6U 2 S 3= GJ 1 00» 1 . 

(^(anc»ai3aJajfimoiTO»1onJo SwoojmDo—ajjSQjj^^fit^— qj ^® ^ 

£2. ®n 65 0^0 QafcQ s1aj6fni)0=Qi . S . — fiLl . tt Ai a>„ 

s 2 __£_3 2 1 

8a«»acr> <^gja eucmufioaaa^o ai«*raao. 

fiQdilas ttaaj)^ AJ3aJttJ«rrvwownQaia gwaojerauajo flAosIsuemjoajo 
aildJcIflmaldWJAaoAOsoi ©aai so gtta&AaslAo&ara a ^(1 
^g*ao. ggaicsjas Agj^swafia Anmai oaroagg 6U6rruua»gos nrmsf 
4^1^] > «u 2 ^ J i> oj 3 oj 2 ...^... xuaaJ«ii€musao<3b aayfiOBgaAwaoi ^<e® 
^ jgflwg° gaysrodo. £06TOsm g«o*Aos1»u«TU3ai0A> g«a«A3slAfia<»l 
tm)«(T^^aa4 AggaaoaH <uoj a 1« u 1 oj 1> 

g& ?i«U i — a«n«3Ao. fiailasA^ajB^o @<^ otb 0 o , gwattAas^Aao 

g9^« oo3 q _| a a © «ra do . 

r ajldnnocxgo ft cm ua ^^6010 do — ^ttstu 1 QJ 1 , asaj g «u 8 ” 

I — a^ W * fflgQJ l aJ I a®™ <Gyi^Ort»lri ^^«J3QJ SU 1 SQJ l g«, «a 








olaoio OAosfltyjaj aj ] s I (= 501 , a) «Aas1; aai, a®rm (Ujamjacsuo |pfc* ( 

fffi 0 * asQJ a ftJ a ©J^onDci *>wBsoQ«3«y»cu qm, esamlanto t«J 

slsyaoj sassI, ayorruaeuonja'rn Aggo. jcanoon CQgja.jlaj’liBsel gj, 


&»»*»& QtaAaa®), eamslanio aAasl^a^ $«*„» «aos1aju«t| co'oolcre, <uo.<a>^aMcto a® cm aaJm^ a^c/ooi0J«B^ <u 

^^0*13^0 ayoorwoebotterm Aggaaa.1g1a1.Mnn «<m oja ® jmJI J 1 * 9 ®® 3454 - °^©«a«™s£sl <Uo1oj. fli®^ a«s6^ag)0A»0o«. aJ 


dfegnasoQp 

a - ®t5 _ 

gatnaiu. foailasajo Aggesado Qcujasado, QOatAaslAda cnacna^j i( 
»s»do. 

°-4'31 f T^®«w»1»<ii aBsiftajnwda ®soBa1cJEa.iasAdo, cy c»s A^goala^j 
®S60ij Aqaaetmalai, 9A9s1oj«ru>OT&;a^(yor^©9^iM»1a>a® sssoq*®, 
asroabloi, weajsnu.saBda.asa^, sai s jos ± , t^saj,, sai.gaj, , sa> j{03 . 

saJ i* r| ®< 9 >9s1aj«n\UOT8do. aIsqj,, sa^so^, «u,sai 8 , «u~^ t 
sa^saj^, sai 5 a <i®rm ^aoimlajIalMacnjado earn o«eajfinvu6Bada. Jj 
§)caa«u6m»>o aIsoi, oia^itaa^aailaoio caa» mama. aJItnla^^l 


<yy$Jcr> <Q<S$ > m o 


[ «d®oA 


1( jyt^oajl«cnD§d^slcn> ©^«©^aaa»fi§l©taa<>. go® eeja«Aas1 
a^Alejaao gao«<fl>osl6U6mjueyoc0oOo a®m» AgjWjaafc^. 

«yasu6mju«JB»& g.6ma<aol aJol«A»smo. 


H' 

;^1 a.1 Sierra asssral g>0 .ajaoLisuamjuo aspIootcd oruoaul gDo|iig-j 
4 3t»oacro ajzBSoxiaOo <3100 aJoliroKjacnoioccn goo^^JaaiadaiOro 
g'J. ajls)cro g^ofUi1oa1®>cm ajlcmodno) .ajaaJ5U6iTua<oi©l<B6 ft 
jttajacmso |Da|j^«Soe©a<m awMcojaOo esu oJolioifiyaajUsft^g, 


£ <^<on»«»laa$o in^co^oiraj 24 c^cafl oTbofl^j 24 aaooiyoifla©& g. 

(ti&\ cooiococooema^i aao uaosI «yoc 0 »ao<sfl§ aJolj^QJ<o8(Tn2>°. gaaiayes 

r.vaoof^> 24 eaaaismoraa&agdrr^casO aJoVflfiAcqjo ©jucgoo. jes susmosa^o 

«fe«ao aJolcmtyoceacb a®<ra axJasn^. «r&cgesoa)oQg<6 c/fl«»^os>3CT^(g«n»W su 


aorfo 0»©oz=;o^gjQ J1 ®looo*esijnruj9a»acoo=Al«ii . -fsQJ sqj =a 1» I omVW™® 0 . cjcmW aJosoAffiaoio®* aj^a^afl 

g,A>gi»a,w, «- 

1 i 2* — 3 s 8 a* A^asK)0. e^cgfiSOxuo^i 0uJO6^1<Dla6acm QjsiTU)«jOc0oCb:^ 

®^ 6 mw(SQ»ocoo 6 »Aasn 5 c&©e©io> £cnso< 0 aoo.. g> 6 raamax>acm dADslajsnu I 
«Q»9CCoaA3«n5 dAoalsoajo g*n3a<fl*o c . fiQ©«(U90CJ0)©cm g>«M»car^0t»1 
a»«i cyotoCA^osalacm gjsajQc&hri gtftjajsrraxBago (T^®3(^c»1aa»8 
ttAosloaacuenru^srogo &&aioc 8 io. @2019908 o»oco«jao&e^i 
aij gtt(flj(Bg^Q^o tif&aslcftaanaa&ayo g)$nsodtoootj 


ai1s)C05 srerog ^jaaj«u6nru)«n3^s)S nvacr^OMOo gitym 
gaoaTlglolaacmai Ag^scBaacBDi Ag^am^as *sn f «ia©«®al6js 
fgjwlMoro WjjaMtto# finsreglajgg arvcnjairoanwlAcm nv*n^^(3* 
S0A0O3 Agjp6TO^os ®i®(2)«®ffl>ag3<agg gs g«o«AaslAaao»1 nv^ 


* o(DgJ9 sl<aaleio oroaor^ta^Doflacn oruoaumwl^eg AioojaifimMRalaaJo j. 
flvaleajffags «AOs^cq(o <3»^oron83t><no£a aeaajo toaiacaottocro 0 c^» ® 

ajsos&oanslanos Q^Q3<fl^^pan« 3 963flfn©''. jaoj<sj©s cnjcQiO«8ow»°laa>fn3 
t8 J )o<£ps38*a.95£3 nruaoryjwjo A^(trraTl»aio gttoaAOS^AgoaeroOi 

aJolaaioio 32_«i oiisu.^ o^)crn AJOftjajsmoOTwIooAo <c»^)et>a> <u 3 o^nfD CttW 

on«riafflare £2 Q« 3 «) 0 QJ W GJ 2 6 QJ 3 Q®(m<an«rtiocqfo <^eiao<» gj 1 
^ I s ! <J^9 s1q9«sc9o nruaDO«©(gj<iaa®o ca^. flwaajaCb qj t a>|SUj 

(^(^(tnxiloi oi 1 ai 2 Q®cm {ruanr^syoA^Wlaw su fiwa^o, 
fljOAaro. 


oaTl, esu% a_aaD, (joaTl, emsul, amaO. 

aian, QD(n) w cvu 5 oqi^n, aI^qio, 

caa*!, A^p, ooaj, a)3QOo 

oru u co, <» c <tju>, aqj, a T J l > an, jin, Aeioeba^oi 

(aflan^oa-iode aggOAo 12} 

£A<Q9(Qrg v : 225, 224, 222, 219, 215, 210. 

205, 199, 191, 183, 174, 164. 

154, 143, 181, 119. 

106, 93, 79, 65, 61, 37, 22, 7. £&*!*& o®em<V. 

**C2« fl«9«*39laisnuS»®A o®Ale*aoo aaodAOslw^a^oGj o®<ro 
o^rro joiWj ^pcnngjsa)^ £&» aJo^yorancra ajoooatnoo AO«racro«ng . . 

9 £2.9 SKStiDsg^OfiUoQa 7, 22, 37. ••• ..o®(n> ^amoTUio oJol*<ftasmo* cn> 

*y2<b cttaiooW° aci^>a«^3«a«oacm ttojA. aoia^as «c»oc/DoOA06n} c^oasu 
i^Wbtre, a«^^)®»^3ogr o3)cro ©03^3 oi woo cm® am, 

^ 0®CTD 0&lafB W 

8.oo^ ) oQi w == 225+224 + 222 + 219 +215+210H-2C5 + 199n=l7l9. 
offlcnalooio wo 0= =7+22+ 37 + 51 + 65+ 79+ 93 + 106=460 
8-oo*yooi1oaio 8<6b3s iss^gfley ^-8-o osyowooss 34 38— 460=2978 

3 (C»ks) <uo1c&ey3d*£©s ac&oc^alo^eyoQWAcm^ 0 Q®anmio. 





— „ j 

©olios ?! )Dsu«» s , 6 rm J A«ac«( ? srao«o fc jAOBo ailncm J 
^ 0aJ5U6Tmj ° »y“"">«o*.cn«a, ] 

ArrT O, ^ 0UWOO ^ AMt *”® 1(n9 ° °®<2> «j)oaun ffl6TniJ 1 
°® <n# “* s>£) ©®3O®lAoS)A05n56nS0c9a3o. *»g) cmne.j : 
«©• ®n>^cm «ao ffi . 00,50^, AiD^milajlB^ Bsma^aoj. 1 
? S6W3 ^tooo^joojo. SWB «oo AJ03J6TO0O. cms««*d OjOail^ 

§ ©smoo^oa^ , q^ssralgj ^cmooe^oa^ o^onolajsmana) : 

m ™ lcr » 4ao ®- cD * s ««> ra > ****«&«* ojsoiioj, w f; aaj 
oloA *o*warij ^oa^eoa? al<eaaiafio ova,. MU| ^ 

«®aa 0 ojsoi 0 fl®q 0i (TOqjIos ^oqi ao«qj crflMwMafl®)*., j 

c^nfla-q*.,rt. c^emoBj ^ 0aJO ^ aoernao<n)1| 3 

6 KO ©©©fflocolcAo ©.ajggjrag) 0 ^ aoajo cru^ejaaAcaoBi. 

^Joltroa^oaoog crv* ■_ 3 d 1| ajm^o^Aotoo ' 

; mcacmoo o^ M w 7 8 onaj.«j*«o 

*■" o^or W • koalas cr»«so®ro> ^aaa^emu^Wo . 
&Ja3 * CTO ^^©°©<©®l®>ejo 82 aj)§or» cusaj. crflsrol eacgag 
“°^ # ■■^ B oa J « 0 «Wl OAi.aoso «*©, * 0^2 
^ § ©e>|s)AJ3Qj6U€rru. t- snio fnjaa^asjaariarn Agjlaj. 
ffloaiAj.ajcu oilocm csiOfljacuaj otujbwoIooAo <§£Jo©«Balaid) 
ns aswelw gajasAosl suotujbjjoaOo, fflT&ajGoo aroaniaro,* 
,«3«A3 s ASocang AgjlaasocuoOo gajooWo As/naoalgUI 

«o ®^ffyan^^|3cii • a-Oocro cymo>*A<n3<jTOlfa,cr» 0 ffi^aajajfimu 

a« 4 c^c/oWatf 5 am oyanrvaebaan© Agjlgj. fsrotarAo 
<®o ©gyao^^aojlnoio M>®aaAcra s c . aifcAwort e « cyjj 
0 ^ 0,0 ^ac^^aoio <mso 8 gii ®6 «WI« eW at^a®* o-qj 
y©9©<TO>lAo6oo)ona° go* aya^aeba^o a®© ojsa» ctflwel gel 
s 2>, a<afel« fflfnarai3)(t)0r ^ lS)(0ra)1s)n6o # e(iafl3 'i sirn a^ a rK»l < a<c 6 criW 

Mmaowaam .e^Vl,*™. “ 22 s<w 


p^s>aa<ig,3ea>6] [ ^ari^ 

fe.' 

jfcSwjffi ®^^ 0 © 0 «K&^oooo«)Aosn§ AlcpdM* crflaml ^©IdMcj. geall 
oS ^^^oaJTuia^^joaTI«)ro Aol.cy Qc£b^ 1 ® 5 rnofm©a^ 02 Oaa. 
rt»®° flnsicro. cuftaono gD«? ^onrvo^iba^cTD)!^^ Gfo((f) 

aocoTIg © 6 n§ ^BjD«Aas)^o<e«5)3 SYOoTtas oucrrujcacao 

acre a§>s)003gB<u(grg)©ong© gpei] §a53ju U uaod9icrr)@ 0 . ojgcxs <&o 
<q^a>ao)oa& ^^j3QJs>©ta)^s)cm mobtyoaf *§<m 
onio Qj^«vmro ^o^ofgbcu^cznrolfeToro «^d &1 

gjoai 0 ^«Baj©ra)l(gcm© jajoaJ^6rrujcm3)l<r>rrio «joq 4 °. <?aJo<^ 

<^|3CT\)3@0®C©a2lo gfi}0C/0©o. gD*xftas ^_JLQ2I -3J30J5U 6TTU)2J(3^ TJTEol 

fn^c©la«cm cyocroosbAgr) itolnra a^s>oo3CBaJ^g©or«© vqqj) 
§«3^3ajoAarr3@°. ^3aIWi©^ljaJ3cn3l©l^orn cru^o^^jo 

A^^wdIotr? <iQ)orD ^ *)^^Y^©3oolc8>oS)«A36r^ rruaa'j^^jo 

_ A|^©rt5)ls»0(io g «2 fiYQ)CflT| ©1^073 ^ = ja3Z^ J j3O0©flQ6r«3c6 J o. gQOitas 
0 l^ 3 A|^©T 5 )](r>d 6 ){ 0 )^acuS<fl« ge? 3 . g^<zn^cr» ajleu 

fi’lajjas.Aa^oa^ (n)aa^^3A|^©ra)tcn3 '&}<Pd&QAs\6mrj>oci isj 3 . oul 
©om sdv c^ocn3C t abA|^©Ta)]or73 0 ^CTCLjfm3)1^aT)© ^3Qj^6rruj^^f! 
onio ^) 3 Qi c 02 S 

«Aosl (i 0 cm c cr^lji^QierBOcAa. ^aTls)S (^l^ocejet^r^cY^ «ao 
D Al^^a-islsrcywsq^, ovao^^3A|^©T®lcm sxwdwajSdW «aos 1. 
ill©a73 ^Lna^jQooco o^ocroodb ©Yola^oro dfc|isroio> 3 (c 6 ^jloz^jo 
«AOsT g.6n33Ao. ^<3 Cgj0CQJo5> A 00^(0)^003 Qiltonc^oel^jOc^©^ 

^ 6 TB 0 ^. ero@ c a 0 «B©co a 0 arW\ g)ajl5)S go no) ^una^o^corml 


ac 6 (Sto©aocQri | 0 g,® ^ocrv)0(3bAgn©<ortJ) ^( 0 ) 1 cm §853 

tooslc&giGAcnogj) ao«s©<owj) ^aa;o ^®cu<om>liga733o«joci^o. goal 

^Cu)«)S ^2i30nr3o_QeJ6OB^3AOOO^, Oil^OlO CY3 ^SS) 05)3) _aJ3Qj®J 6TTUJ 

aolonio cn§ojlejo ©6n?a o ^3Qj6U0rm;©D^S)aio oo^all^o ogjcrol 
«yl§° e><& (T\)<aa^gj3A^©(ora> Agjlaj. gor© gog^3©oc©lQai3Aaoo^ 0 . 

©ooclooilasi a0©§3cqpD<flD§l©|dO9o ? ©6rr| jnoaAsn 

6*TU)«JTtD3ejo Q-JaJ3(of) ^§ACfl»OflSl. gD(T5)l(Tt>° ^ 3 (lDfiJ 6013^3^003^ 

06moo^3aJ6U6rTU)fDi3)ls)ci(io a^toirolsci (5ta©jaDca;)©ld9aor) 
^orau^joa^ aoussxmo) ^3aJ6U6mjuayi3)]s)o^o cD^ajlaj^aiDaj)©! 

$ Ancient Hindu Mat&maticiaus seem to have some idea of 
v *ctor$ and angles, 






worn «Aosl^)D«ojoa^gi@ fcorra $ 229 g«a5U6mju^j)ofn)cnjD®|| 
tno>la9>cnd g>s<soB)§ <j<fcosl^oajlf>oAo w®Q)o e»cr»°, go@ aca*osl$*| 
rru>2>o<a»ca>gf. sd^ <J« 0 jOs 1 gu 6rru>o <saioca> gc/oq^o <B<ft,oslttyooj* ] 
ulflflcttijajoajfiuemjua^onrolffl^© GAo^^oaioc&V 

ild8«o. oil s) cm S2 <d gsjosusmjoo ^LD»iUOaj^6n\i3a@^(ora^©,c6 
T&©aoa^©l«sscm gwoByoaTlici ^g, aQ)crm©6 Qjl<3?)<a>.ajoajaj 
rma£^<ma>l8&ej<g? aoa* Ufl«eacm §«o«jocu6nsot&o. ail© cm go f 
jjo^Oo ^aosmc3LQft)60B^OQjTi go® syo^psoe^ejs croooao0)«na)1©>«6 
d^iaoconoldsacm c^oauo^Agr^o ^aosmasocsz/'l ajWl<e>.aja<u 
lerrmrarolaaio cro^cr^^joai 0 ^^jca>ota>) Agjlj^^6rao<e*W g) 
joanfijfiOBcX? ajlG$aa>j2joouau6mju(3^ gsmAosls^Ocaaao 

oog) 0 . foiled gajotsiismjuo tcyLoaayoaltft ^g. a<a»osta)6rra> 

m» ^(Z8aJ(t5TD)](gcmoott^oajl(o6 e&giag. a{j)cmo<06 ©snsoosyoa;. 
Kajcffimlosnsao^oQ^o nsreode*©. ^qj g«0G<a>3slA&3can§fcl©] 

0 . q_i1o>ggq «doj ^2J36rna_oeJ6Wgoco/]g ^(t^c^jxiacUGUfimjuaeo^ 

n®a«6 (STQ(g)aocal©ld9«cm ; . s^joceaaa 2.6m o^j. ails)00) 

□j aosmcLoaifije^o^ u jijoaJ<m©taa6o er&^amolfflbd 

02>o<an©1(Stacm ^suouaosI^Oo^s)^ 2.6read^j. oilman q>$m 
j)D^2))ajgr^o. (SysolTIqs ^3Qjaii^iiwj)le9>cr» u ^.smoAcmg aeg) 
1©><3£J (0)1(00 (TUoa^,©)^ ^0QJ6U6rrUJ 0^(^3)16^003° g. 6TB a AGO) 

muttjjOceaOo ^6rru>3£9(tra>lm ^ ; stbocg; 0100)056 oroorr^©!^, 

CD0(06 jXJOQ- 1 6116YTUJC - 3>© aioladl^ (GYO^f)©3)l89i 

a q>kb OLiol'oai. fgaioolaffc a@^(Brc>)8&«aJai$)oo |><jajtftfifljy 0 
9<ot3>)«b<s^Jai6)oo oJola^jQ^. gDcu ajo)(m^0fleaa3ck^ffi 0 « 

i<u©Uaj©Jo 34_fli a « a (0 a o<n»l«>) tea an <yojd«anaaio aj@idoO» 
$an& 0 oyaaco soBao^f ai)®«ltda«&. 

QQjjnJOcusoado: — aHoi^, su , oj^oj. 

v > x 9 co 2 , co 3 gjoj AijajsuerrvUfiina^QS ascyarado# 

62® AJ0(ijfiuaru)3^60»alc^cr)1cnao AJOfijQjsrruua^iBBa^cnlcmd 
iftajio a<&gs)«a><)&ago &«ns3tea. aWj, aai Jl , aco 2> aoi^, tv^orn) 
3@bsoso&ojo a)(D<ea* 


G^as^syoaiWarMm*' £&«> $ <&iostad$n\j>o «a4oca>«^dMo 


^oaegjociDo] 


[^OOfflai 



52 02 


cumlaeiOjo 34 . 

ftcrnlaoio gsm AaslAgrg nado aooosnlao^o gtta«ce>osTdfc|rgOTfldo 
As i/lrtj©)<0>a1a« < e.ao ao> i e i , <e J loJ 1 6tii 1 g2® ©^SS? 60 ®^ 0 ® 
oaj ©are do. 

v \ !f! 3 ^aJ 0 cua)^Dort»l 6 )a^o g&o^&i ==- ** . * 

g^aTlaa^o c^fOo aWu.^ ^i*) * 

©Isyo 

; t ^^a( 30 LjQjfimJC«oralQnio SA 0 s' 1 == aj 1 s 1 


aV- < 6 bl®D| 

= (Cg)l«^a — aIsqi ! 

qaculcfc aJoerao oyo®o©dfc 3 «n$ttattT> aajjSQJ^ co 1 c/) 2 oJ i a^cm 

©ji^sob^o gayjAOftfiaedo. 

«S“lXVo 

i • c/v xtf. -= Ki — - 

31 

aiaaiX^j^ 

cn, ru,= — 1 ^ — ‘ 

1 1 

<ularmc% o ai , aj 2 jxj g o®cnn K^^OTQfiO^ 

MoXa).^ 

2^==—. ~TT— 



cDmpftf ] 


[ ag <9*3)1 tsaoMo 


cyora ajgcoocacwj) 24 @^ftj5mjUo3e££3caT)§ rulai«"l a, 
a*o asm®. lei ^3fU6n©r\jam>laaio cnjaor^tyooj c&en^aoojM^ <vjqj g* a 


^ai 1 ==co I oo 2 -=ai 1 ®i 2 ==cr) 2 cfi 3 = ^(OOc^^aOQwnrvfflnf^^oQi 0 . 

. 225 

< aT\co i o ®cm ajoajsusniuoeoojrs = 112lsaeJV 

J 2 5 

ojsmuo ai&exo oajaeaoaa^^Aoeni b&Ico^ o^nm juooJQ^o cOj® j ogjcro e$ 
caHoota syoajo rfseyeauno <3>ejl<6s3o. 

«o(FQ^ocb o> 1 « l s= 112} saail. 

(W©@8EU3t4fij®>eom ^onjgusmjjrruaor^^jo^pa ajo vicu®iiruJ@^Qa 
CTOo £&^1(9®3 o. 

/. <flftaj i== C0jC0 2 '_z — 225 S.aH- 

«2.a i\®G m® aioajaj^uutmslQaJo ^s?o— 112i goail. 

m(oT\aaio 3<d>DsW®£ 1 =:\^^_ (112^) 2 ' 
gejoaaioo ra«> s> ^ saH ^oaj3ajaismu<man©a$o 3 ^oslajsmDo. 

= <ftl£S 1 

-= ®1^)3— fcSj. 

oiOxJ;>- :225 S& n. 

£2<3 tsew>3J3)s5iGa3c»l(Dld9stYV> aicr^d&oag a<asosrr5° ^^0 £Uo.\jaJ6m» 

6Dis^$scsjo i tao^AoslsuerruusaBja ecuGa^ao gsnsatd&oo. go qj wloirola* 

2 4 «yate«®fiQ$$$n33e&s3o, 

m>anrus3\0Q4°x <8»®ai0oJajfinu)»A0sl ^su.vais, 

4) - ~ • *=r £ isssUjCOJ. (EO>a \ojOa_aj 

' ©Isyo ^cftgyo 1 1 & 

smcWlscr&o attoajsmM), ' 

nrvarr^gj l)oqj v x <bo® AiDoJAUamuges aIsu . x CO e 1 

— v^-o 3SyT- “*^ 

oj5muwDn©ffio CBfl9sDs^fiU(5rruw) 
(©lays — <^^ajoaj^srrujim®l5)rrio f2<&os1su$mji'o. 


~Q3^&}mo.Tnrols)rT*o ®<&osl 
=28 ajsmu«a3$.©s 35? 

S=28-OOS0J3QJ U . 

et& Qj a ® 3 ey o 04' v ~ bj 3 r 0 qj sue o 0) 5) <m . 


, nroanr^s^oOi^x^^- 30 ^) 0Q ^° ^>1^2 ;< a6Qi i 


<0 9 al x (CO ^Cf>2 Q®mo AiOaJfll I 
^TvoWlaoio gsjoaisow)*) .1 


[jspoaagjocao] 


O rry^J nry Q Q^ } 


r *0013® 


g <™*rru«yoai w x CO.CO, x QJ T a^ T 

P x ss — V , g ± '—CO, AJ (CO, CO. 00(70 .OJSQJQJ 

r ©»eys ©Isyo — — - l 1 

^ * en\\)«m»li6>oJo <S«d>oslsu«R\»e) 

co g ai t ai3Q-i<wari©oio gsjOjsiCOg ai t -J-cOj« 1 
=C0 2 al 1+ oi lS2 

= co 2 «e 3 . (am3<oaJ3aJQJsmoen»l©fiio gw) 
a»©iuooJaismjbfl«»laoio (Sa&jOsT — cOjOjj— aej — co 1 oj i 

— ae 2 (©(m(DiuOaJa)smBC«»l©nfJo «cd»osl) 
q mjacry; «a^o 04° x QcVtt ® xuaaJfiuem.oei»l©a4o $«&>osl 

g__ — ' " 

ai i €U 2 X®fi 2 


j==sii 2 xu 2 (osnsooaJOQjaj^\}<c«3n©crfo §«oaisnu>e) 
x fi(TO©r»JoaJa]smu(m(»ls)aio gaso 

©lay o 

^1^2 X Cn 2 <g 3 
rmWlo 

==^ 1 xu 2 (© 6 O§ 0 oa» 0 ajQjsmi)rtJrtjn©f^o dAOslaJanauo). 
2 01 2 + *y- 3 Q4 V =QJ , Ol 2 4- QJ SQ3 1 

=SU 3 al 2 4 - <U 2 6 QJ 2 =;Q4 2 aiig 
= s -il <oa*l co» jy a oi u . 

28 -Oo«yo 04 — OJ 2 6 U J — gQi 1 SaJ 2 = i£ 5 QJ 0 =su 9 s 3 
ssJl<aflca2yoon©n^c> saosI, 

^22-0OfflJ3Q4°, 


j fgsiJHGO o (1), (8) @S60»la^aa. ojeDlo^c»1eirn1ar^o ojol©iy5d9o3b cucoo.] 

I ^o|^eecfo<^l8&aai ^ooficocn^y c&0(0o 

ailffiarr) e,® ^o<^jau6rru)«ma)ls)aio card^tmtola^oaia^loo; 
con^SJDffi^ ^a|aj(3Q{y&{2jOdai®axjoOo ^o^5y5Qc^ana)lfi0ba)02iDC3®n^^ 
<Mcro §sjo<j<a»osl<93S>^ «tsolcuacYa(al@(tj)5>cm g.ajooao^ ^aya^laji 
®mJlfi9js>&) iijoQj^6rrujo^<uronfi95 0^ ^a^^j«8c^ffi(tw»asls<fi« c/alcig 
AJOaJ^Acm «aJ<i. ^g^Q^^oaJ6)iT5W)(^6)CtD cro^oo^^oaioca)"i ^ 
^OOOO^Iq^DOqJI 6)S>(g)<DOC/ol«&o 6) jU^SnSOoSi OCD gn noi 

■i mdo ^ocu (0^1 s)oAo ge2oi«6>osl6U6mx>^)9c9ftDo «sv^caT)§l 

' fil<99o. (ff^ajfi)oo ^o^(y$8c^<0YC)lcnQ§^g^§ ^DaJ«a 6mjuo^cmoTI 



.ocriom)] [ 

aJota«|)3<e*ata4 crocct^ftl^ocrt cy«nm«sw>1©5S>aj gDo|Q_)«Q- 
c^<on^»aj06TOgoc^<fldWcnD ismAos^jo««a^6n30c&o| <ffrdajls>s^ 
{^^aocoTl<ol^crn <^ocr\)c^Agrr)<> \y«o| 
6mao<flaCQD^ 0 , ^(mls>oio g«0« AO^8yOc8*0O ^fc06rt}<aQ£J63B&0(fl» ' 
cm@°. ^cu&oo (^olsrnrofl^j oitactn. agjcnolg 0 &Qi\sm&\g><to 
ocoo &QJom>e>. ^ootas aJol^wjo© 

email a*>&4o cgjc/oljylg c/alo^ ojooj ( mtolefift ojatwlce® 0 g><© oroaor^ttyo 
ail 6>oo <e»g^<aocBn <d>gj!j^° gDceagmemrols^o §«o«Ao^6U6mt>6B8 
^^oao£}5TO&oocf! g.6T)30<d®l a-i61(tJ)^o^®gl«56 nruoOfy,©)^jo<B6 
c/ola|i aJoaja£^rmaP&)(^ (gra^aoc^<DWacr> s^jOtoe^snsoAo. goai 
oolcrte ail 6)ccn c^a|ajocU3d3rt5ro>l6)(Yio (StS^psoB^o 

coTIrold^cno %jo^s>^ mdacu<m g.snf . TOcu aJol^^OcQaDofmsxtio 
ag)cm c&gjla^ ^«)Q9ti(cA(E«§afi(2i a®anolg°. ^@6)An6n| arya^ 

<a> <saJo©a£gl<si c^o^iai3aJ{5T5)l(ci aoo6)&Jooooloo& cYvascY^^oailaa) 

c8)gjl^° ^(wlofYd (SU6mjJ«jOc&5»S)§ |>6n30£g 0D8S. |D@o 3Q-10©3 

^(wl«CYioc^a.cl^la : f gjl^«>Aog|, forcntaao gDa^g 

&808<SA0s1axrceoStt0S a®cr»(g)S)A0Srr3 ^^xiogjjlcQ)^ 0 . 

^24 aJola»i|;3c99#gQ(jfo eraolsTmatalorascaoai:) a$)a( 0 ) 8 fclejo ®sn$ 
/)63 b§,qs ^sqflDe^aa. iU3oJ^annju<tj]®l<rt> a^OaroalajadjaGB’ ® Qo^^aae* 



QjftTljfijauo 85. 


p 0 rCXgJor) £)&> >Cb x> 

Kp3®Og) 0CQ;o ] [ tpflDfi) 

Rsbooj g«a«A3S^AQft ^<w«K«Jffio^A3COc» A3sniliiWCT»^ ^cniloiaJo ' 
K cryD<woe®oar> ggailsdsaqaJatto. 

jalaaisuo 85- 0&, on | a<ca aJolcow^oQA^oaJo «a^o. 

I su^j *»anso«nro 6»0*y3Oi". 

I fi yxS l wooDs ©aw® Oc0t»osla^oai v . 


giaslanio gn33<&osl<&£ i oQQt c/Da 4 c/3ao 3»aac»fia3£b. 

OJ *<S) (^0^ aJOaJo 
oai aa^jQjoaJaoD^o. 

ooji* wHogiii3ajaa^«wansa>©ai gsaosa^ocy 0 . 
aaooi cftl^oaaoj<aia^o«ri<gi gjsOeojiaa Qj^cvooeco. 

&<Tn)eaio g«oac&osWgg*3Ecb a«ooof)©frio gs3O®«e>o3l<a»^6G8d3<0£ i£>«a 
i aacas, a^coai {^c/cpasfcCb 2£^o<&ofoS*bCb,. 


/ a3fflu\yaa* 
«u ,oj= *>Q. , 


| ea ; iuoQj^(snu)o^«/225 g^eTl. aJ A co q^td c^O^ojuajo Ajoajojsmwebiao® 

I12i aaej IcoTiasJ^ ceSooj jcalataiBo. «ogi©Aatfn§ c^a^mOa_^©fOTO)a»6)fm aruacr^Bs^o 

JU3<»1 au i? oca aQ ) rm ^aj 1 05 ^ Oo cy^jD>«ra>.©d {wd^otwjcb^^ao 

Wf <*» e$cro<c&l^cn)flrc>sg g«o«ea*osl<aj©& aJcfk»8^Dg)^^3i3£b o® ora Ag-JWoo, 

H /, asrsaaoij^j ooissssUj^siaii^ 


cal’^aiooJo 
* g<£3«fl9RM)0=a6CU} X 6 

^ ^JO 


.'*»ajol©a aosi - 


1^- V 5 ® ~ + a-l ol«0) « C&3 

K «*o^-(o(u:=s=aJol<a>«Aa slsjoaj — ojoI® e«3 flUoai c X 
W — <* (®1syo 

^ QJ 1 «) calagjxijajo 112| ^ajlaliai ^§fflajaQ(frr>al«i alaoico 

l^ajQ^saralfflb ^ ^ g^3<ldB»3&1^3^ag>isi ^3SU5rruJ60»a^ mjtQg^©l\Sd9® 

p)0. su6ym>&3»o»a ^aajloi aJO^ml»ldWiorniO)icr» culoj^loaacal nrvo<J& 
acusmo. 

! P fT^<s^[ 0 ) J3©3 ol^ ora dvsfTa Sfcl calogcu3*LjioiO)larnJo «raao 

OWania XkJ^<cco«a«)n3DacB3 froacr^^^aaiCTO i^lsB «jOi0 ou (oro>l 



•PtTDcy ] 




jy anJtg g«3(i<a>3sTaJ6rr\osraea &*tt3<0eO tuolojiiyjcaaaloi nxo 
^0<^l Cr^(ft!gfl)«060tt&309 g n30dBb3sll0;3^O^$VkS3 Ao. 
^Qg«ao8®A9sTcJorr3«Q2i3^5_inxa , irUn>a) < tli^ I 
ttiiy 33 j nruoojc&aa) cry fry dfcc^ognnauold&io toros II £) , , 

a J ^ <w §p ojl <&> o a <? a^ je> ca © a * c/a eu c^jl aj * oq 8 1 
aynryi«^a3Q» nj aTi^cr^oi aocc^aOiilujIarooDa 11 

^L©ioos»j<a»3& ^_)<f3taTi(Sx. £9ee»np©i t^^^ayuTtaAornaA l 
«aaryn^3*ui mo aal^so ©taa rnyaoal alroo^olg It 


$00)1 «0) <g>O)(r00fJ^3<S© <V0 JQO 0 JOT) © CJUCT5 1o2iaCX^<5<»2 8 » gWl a jujojI 
gDag^-jascao «ottnJa«w»lffijaaJ3 ij a ®nTl as e^a i vofc x*\ a«jo, 

<ei& <vJ3ot®lffi»oi cw«y>a3(»1a§3 a^JoyaoQaleg? g; cl <as no ^o^QJiojeaaj 
oioflcro y3<0a©a OJ<tD«^n)«ni)a>l®ld93nrB. go© .ojoxjso'/) ^D ona’ goo^iajj 
<s<£>3S°lcucra^ w a4)or» aJoajnra. go© rua^jo^iro") aaio acne© ®a«a,a<») 
0 efi8!f > aa»3 ^aa xi )3 aj nrocruTl 3?1 a OJ gtt3<J<e>3s1«?p<de©g nro jrrual.u toal 
©l(0)sy3a»t>o a^ora ajoo$n&, i>@lagittofldkosT ftsig ojqjao^ajsofaaa. $1 
Q» ^6Baaor>o93sra°: — 


(1) (ffjfcyaaa*) c?»lag£U3xJA3t-i m gsvcmcjul Acunragglacn auocog*. 
S8g£ u g)Da|jouaagr^o <n> jnroa\ijrroa)tno>y3anacrio joio-uajo (Eroalaj^ 
®»nro)®o. ggoHacn xu a$tr» ^IcesA. 

(2) «§?^^ocog^ e ^3«i (1375 JJ^omojlaon, gjaanau^Acunag^lao) 

goaTSajstSsl §o»§i^«Rlacr)a<653^ .£3 & go© ajQOiaorts on A^fna a 

ggamraB oDODdfc:^ .» 

(3) gDag ^ascftoiroloaio <s>'W aa>3 «a$ajao93 gaa. x3J3Ajnroau)l 

nHsA) gSJoaaosIdbagfc (<uolaj>yoaaae&) nroonn> na3a»l| aai d&a. &<*! 

1«©09 d^35T«ai3CY3(SQG^ r )<^CrB0ai®n«ri) g«0CU2^o <Jd^3s7 0030930 «T> a»lui 

i <A3s]a<»Qaj.ayo ^>1® <g)ssaBsnoo. igT^aic^oOnJaaAKqaa aJol®f(y3<ij1efn 
iO3©<e>cfi<053$n3 ao©l xysnso® aoo»©ojo aaoo<als& 0>rouunoi0iaLTO a* 
J 3B° !£><*> ^o^T^jaulann goc^l .^/j/Ucn ruUmocfr* 

oa^aioaAasrQ AD©7^sm309 aoajsom) era (a ‘&io gsrouu an o«<i-tt 

AJ nvong^olxyooi S9^^' ,Q J OJtCwo. rro-J rcal.i ; ru c: • <Th<f) yo ail aodfl 

jaajo $go^ajafag^lim<e«3do Aoajaaaflirt) uuonaso&lgo ^yaaaOtfigsfl 1 
j®1go tm$ tn;org^3tt^A3!Oo> A»la» ajolfl 

ja<a«aa a^® ca3CO ^ aWJCfn ' 1 - J ^ 0 > cucnffi309 Sskjsl 3>1oi 8^ 

>o»l|o tvo(^3©o» dasfiu ^3 U3a«n3flabl(oi §«:»]©6 g^Toaflo/llo 


^yoae^oavo ] 


)PO^2/°0 &<5bi<7>o 


[^oonooA 


KflaDoi (jumaoqaTlgo fro onr^sooj ajcoirua oral «ri figoHma Oilajcloio rroo 

pgac^ao. o_>03al $Dog a_)<Jsc^oru6>®a|t>a. xuaaJtsOHcmsianio ^3 

A3d«mcrft^. aajnkoojro^naaaoeesasng <a*.£0«ii 

3 (B9 cno entf . 

fiQa^Q^dao^o lq a n js miH a aj .T 0 o rro JoroaHAj Tro«°^©l otvjo dtodo (&• 
«v (Toara)l»l^aa.nj o^ca&o Ajo^cna. g«3i«ft>3sla>oa m, <&>, a^) 

*0»o <d«. gro ■) &1 njl a s gtt»lci u>ana33>l|o «A3&1 »!oi gsmascaTl 

. |o nroo(g£3<oo a flLiaagsnoo, 


dOO® Ao QO=s: - 


/ tf \ 2 

aa^'0 = l« a < /5 s®4 3 == :fi -f ( <a» — j x — 

SU^^ , J a ^«fl8»3s7 = ;«a» — + ^ X — 

*E>© (^JliHKjjag aj J9^cn ) a> 3 srre 1 " a^cMj»l j^aajooflxri o9j jfino) oT memgf. 
gj^ilas ojoajoao jjsws nrvjao^i^acucra <a,^ j&acr». 
oJolttByocajicb (rronruTloorisstaaj)— a>. 

(^o^fljooJo=aj fi®onco q<njl©ai<8a-|o6>ai Ag^caa. 

•A^aiaajosofwwlooio «a»3slau6mjo<M=— v-^~ . 

8 2 <S)«»yo 

& 

<3n®y a/xjj/2 
©1*8J0 

QDO^AO^X — £_ 

4^ 


2^ 

4x 3437^ afl ,45oiVl 


»\ ^^ajoxJOfsbmtjTjftaio a A0s^aj6moo= — 
s oo 

(^^aj3(^3(sbaj0T\o<o«»|©aio g«oajsmi)o=^ 

S QD 

talo^aioa joebo^pmoTia^oa) a«o=s-f-~. (rze^) 
c^^flaoaj3^3^.mtJp»ffli>©ej a^oslscoa* — ^-(s=r«& t ) 


22 ♦ 


-06)0] 


gw3susmc©=:D X 


_ _ _j_ 


/wo^aaJD6)ej(0)6)cm cral aj 3 ajftmjTt 6) rrfo a=3i3s^(ajsrm)o = =--J. 

2 a_ f e \ 2 

«0«aJ3Cb CrtnT^aio^J3^3sa3=ri -f- i=* f I A — — 1 X 

2s / *\ 2 

C© lo|Jai3aLJ3($£3A3s'l=A — - 1 = A — ( S "f ^ J X^ 

2.3300(060)0 : 

(t£>QO(T^So— 4ra3(/6i — 9 ©1 <51(0)1— 44 22&n. 

cyrarroraralirf cts ojararaflcrtt ^ona rascal; a© 3 3 ©1<2 q1 

6)^®0© K^OQi°. 

t^oDo aJ^ra^co»aJflcrrar\t5i cruclofl ©oJCQjm®. 

ajaaslcoTlaifra s&^Q-ldaoaoaiarac^aa uj D xJsoioo. 

=(4 S — 9°«— 44') — (3 9 — 0— 0) (s —raoco); ^raHagraTI; '=Aai3). 

= l s — 9°-44'. 

22<o>W a© raacra^as 0 ioJ3c&\ 7^raTl^ranias raangayoojotjtusaQrl* 

aacsoco oJggeyoajo daJoa»\g cra^^ajOaJo=(l S — 9° — 44') — (l S — 7° — SO' ) 

ss 9»-~14'. s 184' 

c^02i^-iaaaai)2£6><«,3sn3 c/)ra>odA3s\> a^-ayogw. 

**!©«> nronavncs^^sa dAOslw^oj lO.oojyoaj 1 ', ft*® 

ig^oaj 14-OcsyoajT. 

S2a| (x^^Q'Jbo ajo2 xJ3tm!©j3Aa A)«)n|o A°las> rrufruilaflTlajflfl. gp* 
eg g.rtJlQ0»3Colc9oa«flt)3<n53 3 gBalci nruotg^3©o g otoo, dAssTodlci a>cn* 

13751 C1 

003® A 0= = 51. 

2X134 

10-Oosyoaj u =r2092' — 46" (4A3s\) — - (t»co J’l^aonolrgi). 
14-003^)30^=2727' — 21* (2w) A^CT^Oo OfVlfil®0- 

^0^a_J«eC*<JA3s)aQf» GfyQjo A36TT5Cna. 

«aos1«^3_2092' — 46" 0 " 

003© AO 51 “ ( ) 

awa^a— 41' -2"=(2727' -21)_(4l' -2') -269 6' -19”. 




°^jrry^Jn 0@<?)>CZ>0 

Kjpa’aeieu/aqyo ] f «x> 6 >ja 

p omon^QSwatajaaj x2 _ 2686'-19 ,, x2 jqq , 

^ 003® AO 61 + > 

/. ^paoraraflaodo «a3s1^ j j3qj“— 2092' — 46"-f 105' — 21" =s 2198 , ~ 7". 

ojI ®m) gw a oo 4 °: 

8 -^!gj = 27 2 y ' - 21, = 53’-29» (+ ) 

QD3OA0 5 ] * 

<iAos^£y3Qj 0 -f- 53' — 29"=2146— 15* 

x2 _ 2146 ' -15*x2 _ ft ^ j Q „ . 

003 ra A 0 51 1 J 

i£pnosK»l©cT&o sm«yoa^ 0 =(2727' — 21*)— (84' — 10">=2643' — 11 " 

©og^aac^tmslehcra d^aejo^aa. ar\i(TU))®lffl>aai £« 3 d Aaslcfcag aai 
jylgo tgO® axucgjao. «ad^ 3 ^o gass) ll_^o^ 3 Q 4 ,, , gtt 13-3oi%/3a4®3 
«il§Ol<Bc» 

©raofl&s ai3>o_j o == (3° 45') — ( 2 °~ 14')=1° — 31*=9 i'. 

1 1 -oo3p^Daj°=2266 f — 40" (oaos!) — ®»C(endfcn« 6 rau!?^c 0 io. 

1 3_ooBs i j3a) u == 2584 f — 38" (s«) — . §^g^jdS3a3®8 

*t&gjo «<e> 3 S r icy 3 :ul am Simona, <%C/2xja w>lci <rucru;lca»'! 

fljafl. g»3dee>os^ca>«&aaj^ <& ! » aruo^dausda, comcbocpl^o 

ddfcasHjd'aoi gsroaocuDgo nuoc^jD^ac. 

13751 

ODl(DAc = . =76. 

2X91 

saosW)^ 2266' _40 ,? nn . 

^ — — =29'-49"( + > 

OD3®A0 7 g VI/ 

gwo -j-29' — 49"=258i ? 38"_|-20' _ 49"=2614' — 27" 

nruonjuniBO x 2 2614' — 27"y2 ^ ^ 

^ - <-) 

tyjodsmslonJo u&osl— (2266'_40")_(68 , -48)— 2197’ _ 52”. 

ojlottn gwoea^ooj: 

ooora^o 7 g K ' 

! «a8s1_34'— 0"=:(2266'— 40*)— (84'-0")=2232'_40" 

nvcnv«»a*3sT x 2 2232' — 40*x^ eo 
— » =55'— 45 w (-f ) 

ODIOAO yg v 1 * 

^Qoo«nooio s w 3=2584' — 38 v -j- 58' — 45 , '=2643'~- 28" 

ggojlas clo oj 6 oi 3 gl ci aO aj ) u ) <*& a^j^jarruo A36n^cn3 en$. era ooTlnna 
daoa» <vjOT£|cnbsrQ ,, « 

c ir ojfiTsiudijaJaLOoiniioi aoanr) aJo smtoH <0 a&« 



•A 6)0-] 


[ C£gA«»taoaSU) 

te «»«)« («A{[g<»Uoio glfta>l«A(rncn6 0 ) 

a^^J83»f^3o aTitts^yoci 
«n 8^ 3 ill 1 <0> fiJ 3a£ ,0) u CT^) LO 1 TT\i S 3 
©aatrocfc-jKoa” jo:©«d&»3l 
assS5^3o ^cr°l<a”aD«i)3c«o-)ar3 ai1«a«oi 
&) 6m o g> <ja>3gpn^ 

0)0 o u JCD©3nry 55 a£> JJ) 3 o oT)« 006 anaj 0 |O 3 

<|03&fe|^ ” li 

/, jfi'4j<i9o* lAos^aoaoanftaox 55 n©nrr> alatoW ao3a«&>o~ ^ ■ 

s ODio^aioaJo 

aj sisal Esoiocjo woH ofc u (ro^Lol<n;S3«aafn>Gf®_j«>&” (24761776) a®om 

nruofLy ©1*y acn» (O}^4O^3<d9l<0l§ag«»)Qnio gD©§io3«r» u . * gQCul«S<S|o 


2 X <0^)3 

C/sI^QJOOlJ 0 


(£&j otolufc o?Hag aJOAjaort# tl » cr^iysaja <sTt dfc^jjlaj' «auflari£o g 

tdOSAoelA&Q, SQ0*3C^n AcOdfeOCn? aJ » <w»l 3 3 oi «®OJ g«3S<ftOslaJ STTVJL) 

6 cnea 3 <»lcldMaann 6 o etaaiaoa nrv 2 flc^®i^ 3 <flaeT*ri> nrt»oo^cl 

34306 fgagicyaeodOHOaoj^ao^©)^ orn gttoid&asl Ado oj soacnto $g 
s nr^<a^flWAj3«>3g)j)<o6 ci&ciic^o&^Jaaftj figog aJaa-ioebamatts a>2j 
^©3<Va«CJ»<l33 ®8o| )a0^1<J«BaQ0 3 OTU ©0^1^3013 3 1 Q)\(SI ©oj 

<jgsoi (T^d^njcsraao®! t>1 aacm g«35A3bl 4 >g«ns 3 < 6 > ©acn&o aJo©mal^«na 
ag)3, gjfiilas ory o-lg-p op cm oru^ aj© jo an^anoofraan® 1 ^o^gajaD© 

sroWlcfc aoajfiragas af)aj(»)o6 a»nr> ayfl^onrocralonDo <*» 3 ©«rno . j 

g060BQCT3 3J3QJ^6nrU)2)^Wla»&>^200Qnclidacm 

Ag^<fiS*tTUDOo 3J0QJ TOOTUolc&Ti 8 &<b 6 (TOg)«« 
^ooan®ld0«cno ov(aa^^)3e0>|^<mo)ls)aio ifijoaAoslA^oc^lg .ojoqJ 
or\)nroolcail83t>s>fiJ {3«o« A os 18^)3=8*00 £giaj3Ao. flSY&aftas ^juoa 
Ajoaja^(m»T®iOiajs>oo^<e»osn5 iyijD®£Li3<U6U6rm)3^as«^«&iai. 
(StDojlascqio <a_jffioenr)<*o£lo a^(^0<U<06Hafflb1<rib gDoJOafi&lo adStAll 
c6TDo(OT)(Oo. \ojffi06rna£iajo 6<fiaalG6rno<ciO)(oarxi8Sb1(d) gp.gjo<iuofif3 
a^a!iOa-i(Do nrAcoxmo. aileron ^6r^°. oajsuemjuaag) 

«5ta)lsajaj<gpo ^®06rno_a&j«n30o<Q« 0 a®8fcl(B6 jxi5aJ6U6rnjuo©(OKnl®> 
aj©o Ood9$°. ^b(U<sufirru>o©©«Dla9i<rt ^yaosrnaoa* 

wtfCoa* 0 <sroQ)«a©n<oi 3Joaj<^6mjua<3^((ow)l8a.(o6 ©to^wibOo £2 


SPO«0g)DC®o ] 


^joqcSJ no(0a>»n>a 


3q_O&J6OBOo< 0Q° ofljcnp® O$Ubf<B) 0 . . fgOjtas 0 ®gjj 3 QJ 6 mJU^ 94 © 
oj©g^«ctosg 2 J) nruaojj^o^l^o^Oo <ms>citt> gD^o^yaosrnaw 
§3<B«c0Dg o . o®ctnl§ gg^jansdo (Stdoj. ^aDsrnmaejgwOoaa aeeq 
miOAfi>«d»O 6 rOS >0 fg £yOa_D&J 6080 od*i $£6^3(01^. 

6U6rru)OTB«gcq^o 6U6muoac)(053e«gcq?o cu(ro^oQj<a>o(Oo 
a 2 Qj 1 «)S ^DOJ^6TrUJiae^^T89b^©60l8^0CQn(^cfl«cm «aos 1 
Agas ( 8 roatD{Oos>Aoeri | 0 fD^3©3ool«Ka> gosrolaj o®©n<e 6 ojooJ 

gwosuemjoasB^s (STfocro©© oj 
00 . oil ©orn axiooJ6U6mju2)^<OTarie>«>aj e8D86U6rru)o^«a>36n§ go 
cmljdalasi oJoaJ 6 U 6 rmj^ancDl 8 a>s>aj «<flbosl 6 usmjoonfoxoo okcbo. 
cg)ccnoaflaj 1 ©s ^LDajiiOQj^a^cona^ci^ gttjow^oaTtaco aioqj 
ai6rrujoroaa^g)OQ46)A35n| g^srnljy 0l^j«)<e»o6nj od©1^J3{c6 
03J3qJ(2k3^)<to)W« 56 (TO^aacaTloldMc ro dAoslsusmjuo ojcobo. ail 

ceno fiuetnuaewa (roacty^oa^oAosns gosrn)^ 0 l«^oAoen§ 
oDolaj. a*j)cnoa«5& ^LQaajiaJ 6 U 6 nru)D©mo>lA<rf (Sio^aocon©) 
gicno g«3SU6mju«nrolAcm ©sraociuoajsuerruj airol^ofio 
e>e 6 <SY9©a3cal©l < eeco3 ^ajosusmjuo o 0)0 aocc^o ®T®@sr« 0 Ao. 

a® 0003(06 ^a-jLoawjoajlocr) iXi3QJ<5U6rnjucru2iay^3aj^o«)Ao6n| go 

cml^ 0l«^3aj^o©A3SO| aoo 1 ^)o<o 6 clq&jo ^jLoa©J6rra>^3Q4o 
eil«rnai;6U6trLu^3Qio etdawoaoQQJlgloldMo. / ail^aoo 

aj3ainrocruolcQnaa>©&j aJolfm^Oce«Ooc9B a-ilsmijttjDcQoOo agendo ^ 
«n§ <sajA. a®ctn3eiaj)g oil evruu^jo ^ rroarryw^oojg^o^Aosnj 
Jfitmljy 0l^3OJggo©A36n| QDolaj . QJO&Jo eU^fTlJDS^oaiO)©©#. 

UaTtas <ffi3©(TD3tf8 ^oaJ6uemjuavcmn<ona56 (TO^asooTlglftldMcna) 
ailemjDWjoa ; 0 go^^aio goes 04004 ^^ ajaa-i 6 U€nru)«JB^©s <su 
ffnjo^OoeoDo caoaiAjlaJoj goajool©a 6 o erdora)©608Do ao&iaoQoTlg 


* gwaojsmuo corresponds to tbe first differential of sin0 which is 
cos 0d0 where d 0 corresponds to nJ3aJ6U ® 1UJO > atd sin 0, cos 0 correspond 
to *«3iyo and «Aasl«y3, an{ j Q { 0 ga^ujojo. 

fi«3Qjsn[Mj3aa»a)o corresponds to the second differential of sin 0 ie 
® rst d^ffcrcatial of cos 0 d 0 ie — siu 0 (d0) a 
Similarly «<ao<5lajsmuo-*-the first differential of cos 0 ie — sin 0 d 0. 
tftd «4»3s^ajsmto3a»»*-^ — cos 0 (d0) 2 - 


rbfyol ] [ cqjte^lfiOGStta 

srBoAono^ 0 . g2<iilfi)S ail© era ^cnoAo©<TWs>U>a£o nrapocpm^ an&i 
qj© oDo©A®i©l«>aio oranacogg o&ogsoo. a®onol^ a 

<3>g) aj6mjoDcm©©©A06nj $£$rnl^ 0 fittxwg) QjT6nu;^oaj^^cos>co«o 
snj oD©^aj TO©>j) aJ^cmjuWjjOanftctr). afljaoooajo ®YD«n® GugrrtuD 

CY0)©68bOo JJEBo. S«JB6)C1Q 6U6tTU)6TO^o (SUSTTVUD OTTO ©6013^0 Ol<ffi([gg)o 
Qjd&OCo. 

[ojoldaiaio 34-<zs?; ® cy<m»d«a,^o. aIqj ^ QJ 2 QJ=:^nr» SD^aioaj 

ojsmjD^eCb. c cn,^ tf> 3 ffi.9 ai6rtui«S8£€>s a<3J^©Bcb. 


IHH 


^yuia hjoqJd^ £fflO = aj 
a J^d*l co> aioaj 0 ^S« =- ©J 3 «l) 3 
t^Loa Ofii swossoj^ c ^ 

i JWta ojocu 6u«mua«o^ «K»1a> oej gn o ~o5 a e a 
^ LQ0 oio oj o ao sl = su x 
s jW)oq> ojoqj o<s£ d ao $Wcu 3 s 3 

^U]0AJOoJOj«mi)a^<7rtBl0ftj dAoslssaojOj 

-Hoilc® ^otu&isro^syimanQfiJdAos^—c/OjOg 


jiDaajOQj0«^w®l89iQajdA3snajsmoo — co m ■> 

O) x ai j =ss x * 2 = as jL — as 2 

a« . 

~— =- — su jCQJ ^ “‘ryuDaaioaJgiaocusmuo 


- * a x ^ u ? fT ^ t gJ 0 s=aj 0 & , — 8J^<t»*l<»*«oaj5mDo. 
© 


B ' 

fc'Viili c^a^ooafo] 


9«OOo2/no(^(^)l 


aj 1 «u 1 x«vanf^»jo orvanr^«jo ^ nroanf^^jo 

X <gft»yo 

oruanr^^o 
* * X * 

^QJ.QQJi -OJ. 0J 


rruanr^igjd 


=*i$<^§0io&jsmuo_- e_fl<aflco>a wosusmoo 
— Jlia\cQ)*yOA?§.6)S a«OQJ5mDOaO)©0 

*»©<£ AjlerruSl^oailaon nr\j a a^d^oaJ^o a a acr*} ^sml^ ®lfyoai 
jgoaAocng ao©1^30& gq oj a ajajerruraol s a4oa$o aaa&i iu onjsu erruu 
oo)«nioa|o gtioai6n\U9(TO4D$ens9©io. 

^gddjoaajoannro rLio^uas^j wolmejga «e38&j6nru>«eo rruacr^isyo 
ojaAoarq gosroloj t©l*y *A3«rt5 ancl^doi ca^TOl&aaj ttAds^cusmua 


aooo cubic# 


00 1 * l - . _ anf ^ 1 ^ ;> = - ^sqj — ^ujaaiOaJd Aoslsiisrnuo 

KSfl«ya 1 

r; 2ft l 3 X^fljO wan^syo 

2 3*"' i l) 


^' 2&2 x ^®V^a 1 " 1 ^ ~^iyo 

^Qj^ajg — aW, 

=d A OS^QJW[W3a»fOO. 

“goalies ajlocm g3«r»A3©<w»laa^o nruaoonq^T «*®)® susmwj 

aa©o ajc8Bo n a$.w ajdA^aalanio ctoiolGo <^cfrmaod9«3o, {gailas rruacr^ 
•yocugjo £r)5rwA3JOo, ©Ifyaoj^o ioooaoj ^Loaf^jocg jgcnryo, onajo 
AjanruJocvaco* ^Loaeyoailom aoacAOjo, «^^0^)©ci}^glQ9©i«inrLUocn>c 
ao» QcnoAdftoio, ajltt^aa imw^jdajlam j^orjya^aocaal A%(l^j3©i 
tJ)c^<9^n)oagttl36iisrr\U30(Ok©o qj«bo* 

nruanruwjo 015)39 ^ » 

x — ^«ayaJl©n(»a5?5a’€m©30©)©o 

fwanr^ayooi^o <^a^eJ)<o?lcasaoQianuoatt©o 
diloHayn lo X jWlo&ffloflctt a»®aJfimooat»©o 

■ dUl^fl-i,, x JUtoyAv*.* 

cf ^uj0®yo 


avacY^K^o ctvjaocy^o 

tm^aoX'J 1 l ^ kT\0 ID \D 


fi2^jA9©ooaom 


(g)(a>^CQ/aJ^6mos^J0 X 0^«^Q»^«»\Q»S«OfiU8fTVjD3CI(a)»» 


a olton® culsmtoiRjo 


^^oaoJg^^fJoaiemwonraico* ^60aaan ^dasno ©>cn}M»adoA* ] 





' ^6mx>on(rorocai)occa|o 6U6mJoon^(ocn)o<flbeji1(mo8lc^o 1 

^0^88^000(0040 I 

®TOor>o®(Oo qj srruu acra>© «co; o (/> o 6U6rru)0rrt»©cruoAftjl(Wo og| 
end (®S6m3locyg||ajs>oo aj(ffi^go^A0©6)cOT3>^ce5>3Siri4 o f2a|J®^j3oe® | 
6WQ$>& ajffi^o^d9»o©€>«ra) ©juog^an®. (ffvoaTtas Q-jLnajajDoj ] 
$Li6mju©rc>lsKiio 6uerra>^)oaiO(feca3go ail6Yruo^3aiO<aacm^o 4 \ 
3000 0^)30003 ©.OJOgjW&gjO <$00j|<c6. SD^l^OD (n)2ia^S^ J j3.'U^oOAO ] 
6n§ $^6fnlj^j 0 n ^oai^oS)ca>o6ns ao©lgj. anaJo <rx&ssxm> finonmu i 
^jpQ4o ©6nsoo3U6mjL>^3Q4o <G)GOB&\ei%& (TOoro>©o. ©too®*! 

a«5©> cn3S©a5to) 6U6rr\ju8^oajl8&ooa «a>g>s«5tt»oa5& «c©c&io ©sreoosu 1 
<mufi|j3Q4 a . oiloctn jffTO<o>ls>cr> aossswara) cvjsrrtu ^311^056 
©snsooajIsmuWjjDcuoAo. «D(0)l«>:n nrva(Y^^3ai^oS)cfo3on§ ^sml I 
^ @T«jj3au£go$)<0>36n§ ao©l^p©6 anaJo ©sreoosusrru) 8^0040 ^ 1 
ocnoo6U6vru)^joa4o fftOCYo>© 0 . £DftfTls>ar> ©srsoosuanu j 

a^aaDekora d9b^«rmo)D(o6 (gafnoosuemju^oajsnssa&o. gDrcntacn t ■ 
6mooQjl6TtUJ^3ajl(o6^§lQ^3(o6 QOT^oajlsmju ^0046^3^0. igqj 
g^o ®rO(o>@ aj^emju^ocutacn yosrnl^j ao©l^3©6 <sro©>ls)a£o al ;sj 
&ms> 6u 6nu)30fO)©o ajuffio. ail&coo anas sum> @S6db 1 
6Usn\u3^3£g)&<B su6rrtu3CYO)©«m«>^ cossexm) susmiH 

fi^3aj)afcar& Agicy. <^a^(ano^5U6rnju^3aJOC3an§1©l<03o, oilcan) 
32^ ©J6rru>^oatt©5TO$>£L G>©l<a®caj ai<m3(a©>srnca®>W 

® Q i s §^ oa ^ 89>on ® cn «S63(ora> ajolcm^joceos)^ 6<a®^§1 nruactjjs^owl 
gjosx&asns gsnol-a^ ©l^aj^ocAoenf ar)©la^. o_a£jo suemui 
ora>©3ca>oo3o. gortnlcco ^uoafiuen^ju^oailajcna Ag$rora>3©6 oelaj 
^aisuemjuttjiOQjooan cugbo. geculcs ^oaasu6mjua^©«^fl9>©fty 
c©©cw€mju3cffioc©s>(0©) fmaft^^3cul©cn©fl0«36n5 ^snol^ 

6)Aoens aocljnyoejo su6mju3aro©3oQ>ocr>o njoBo, c/o©6uernju3co>3(0o 
oilcano (2^©©)lfl9 J 3aj® 0 ^.smoQjoat jxioaj6U6mjoa©©ro>l69>©£i i 
«3^3ajlsrru)SQa)3c/3s><twD ^oaitsU6mjucrucocn^^3ail©cn©^3sns 

snoliy @1^1 S3 <6,0501 aO©)a_J. agjOOOOtfi ^3aJ(SU 6rnua3(3^3©U)c** 

€u emju3 co> 3 (S>Q 6m 0 s» 0 . 

[Si> s 2 > s r *.*..<£>«a6mcq{£a iwAa&TO *>e_{W. 

oftomofri <£><iasma$fifi G«osusmiiSiGOo == s i — o, 3 3 — 3*, g 3 — g 2V *,.»* 


ff'OZSgJOQO'o ] 


2^02,' no 




@M0ajfinu)3a©©^cfe;==3 1 _--<3 3 — £ ; ), U 2 — g t )— (* s — g 3 ) v 

82*5 6U«TlD30U>fl>£a3 6>j2. tgiVZSCn 6>J t , fflj*, dJ 5 o£)cro <&£-p<0®«*. 

nruejfruff>j3c3Ja>o 0 

Sj X— - — =5!i,=3j — <b 2 -3,)=2s _a 2 

o^»^«p\oaiooo 0 

i,— i-«x -*, x ~ > 

_ aV>^3V,»'iOifbo ^ to 

/.« 3 = fi I + (fi 3 “6 1 )=2s 1 -g 1 x— (osnsooail/snruj^oaj ) 

cYvCsa^ cuw?o 

g X — . -^L=aj 3 £=(a a -© O-iZs-a*)- 

©la^Jocii^o 

o\>ao-u s^o a»io 

,*,S 3 -g 2 =:(g 2 ^-g 1 )-8oX —a-- --' - 

1 ©leyoai^o 


g 3 = g 3 +(^2'-§l>— X- 


zor^«yooj^o 


e,,=- 8«TV b 2 — is I / ej /\ ^ 

3 3 J A <0)las\3Q3^e 

^^OBSOD wft^^iarula^TiatroQnrn (saseua^sa. 

(j|0 (Ilf® <W5>D0. 

fmassuaaaiOitBsocna ail a)o®TdWJdft,. 

j ^ §1 — (@2 — ® J. ) 

042= («2~«i)-(* 3— e 3 V 

^3= (3 3 “2 2 )~(1 4 ~3 5 ) 

«j 4 = <a 4 -*,)-<**-«4> 

/. + ^2 + ^3 + = (^5 — ^4> 

«C6t3UOoeo\oaj6moo “3 5 — @ . ~Si — (sij 1 -f ou 2 -j- sg 3 -f aj 4 ) 


rno^ r>iaft laicrnJJlOiCba^q ^ su ^TO>2rfT3>050B ag,©cfl»^3o^§l 
S«nru>©©ncien^cr» Aasnrrajoi ^o^g^aail anrCo su«nvJ^3a4aisso. 


s^^SiX 


©4 2 =S 2 X 


a\)afr^8y3ai^o 

<®^0y 3ai ^o 

miaa^oai^o 

^fsysai^o 


ofua(T^c^)oajcg6 

.‘.®Ji + a 4s + Q J 3 + =(a 1 +« 2 + Sj + 


hwdooJoOd eusnui^awiTxxca/^ooo =oJoWse^<JCQ>3tr>o x 


(roanr^»yoaj^o 

KoHayaai^o 


— y •gP° °4 U “ Si QJ emu o. 

eO^^jasu^ijo ffttfr6jgjj3Qi° — sQa^ggjJQTlfna AlOirQ^gQ 6usmu3rrU)(2)65B^ 

*»OCAo. 


23 * 


a-irfWuo 34-«j a na.i a j 8 mDaao )wm 1a6> £!J «, osusmu(B8eb 

«j « 4 Q®m» v . 1 s ’ 3 *» 

mjaor^oof 
6 i X 

<E>)«yo 1 i—i®a 

2 ' fi 2«3 


<«<+*> +*3 + )X < ^W°i U , 

tSfWya i“2+ s 2 s st*s‘ 4 + 

«©<Ja_jOCb a<g^oq^(^aQJ^Q(>qyoc^»— ^^ g ^° a>0 X m;ta ^ «aj3Qj U 

(©llBjO 

J, 0 a1 _ 

<r ajlftj)o^D8a»®ce>»m9 wj, .9^ Jo&eu3rt98AaJS , , 

as*® nrvasijjsQj^^Jl^^, () 

^*«fto. a-il® 5 !^*™^, 3j) 0 s l 0 , & , ^ « •), , 

etmcveemcu zone™ *isj} 0 ailro 3 )*^ „ 

aJl® 3 )®^,*,, , 

®® ®® aa6eu>JO oijgfflL 0,^,8 (g,*,,* fflirafjB 



ojalaaioio 30. 


(02) > a>o 

ro®?poaegj3cofo] O [ «D6)fA 

sfot»g>aAo«n$ ailaTlajaa&D&o a^d&gaacMaiooA ao©«a ft«QCal^p§flg. a® 
0» cr^ 

•yo aJoaJOOOfflo—lOaTlan. 

o^aa^eyoai^o 

’©W® — ^KsH*^)® 0 !^ 0 — ©©y^oQJg^o. 

<©l«yo==3437'— 44*— 48''' 

©layaaig^o^l 1818102-50- 40 
ajaiaejojo 36_<o$ 

ajfiOi 'rr^a^gyooj 0 

A'Wss^liyo — V^gflay oai£go — (224 f — 50 ") a 

=7'— 22* 

ovao^ 3 ai^ge -=(224' — 50^2 -|- ( 7 f _ 22")^ 

oddioaozst-J®^^!^!—— : 233— 32 (ooacoflmoeicjmfl) 
oroanr^ayoaig^o ^ 

Q^onooad saafios QODfl>Ao = 233_30 (at?iai^fiajoaio<tflj) o®moosm>° ©ao§ 
wnilaWacm© 0 . s&9 aysyoofVcOAOsng aflancon«i<n>6)flrn qi&TIoq; oya^)omjo qjcTIa 
eoHgj. '^0co»^ 000010104 ^ 6 ^°. 


«®y©rtn» €U6mD3ao>oorr«s>y*y3Q4°-f. 

224' — 50 „ 


0 . K&QOQlfco 


orvan^ayocugj© 


233-30 

/. »sn®oo6usmi>fi^oQi w =(224' — 50*)— (O' — 58") := =223'— 52". 

.♦, ©6n»ocaJl6mi>iyoa4°=(224'— 50") +(223'— 62")— 448— 42". 

448'— 42 v 1f * K “ ~~ 

a6n@o«©«n» ©Jsnru>KYO>©o= —1' — 55" 

233-30 

^(TD3oaisnw)^3Q4 w =(223' — 52")— (1' — 55"))=221 r — 57 w 
,\ <^(mooa-nsrw)ayoQ4° = (448' — 42")+ (221'— 5 7") =670' — 39" 

|D6oaam aaaaj aaaoiajafi. ajl$rru)iy3<fl*e&a<»gj3o oiaoiaso. 
iyA3©3orc»©o: 

“©QaogftyaaMS <§)*^3«e3oa$aiq<vJ3rra>lao ! 
•taGn^jaJootyoaaco ajl^o ^oam&oayanruafio aocl II 
Ol^g|«y3Q»3CrgL03a-n oyjoi OJ CTTUOiy JOCIOasfil 0)8 I 
«B3^3Q^ 5D«rnAd©3«^3o0 Jajlooaaeajl Quo ah I! 
^oj»a©30Ta©5U5vru>«^3a«aDi nJsmw^Dsroocr^©?” 1 
f O50fi’Aacyr)d»lcr» ^jnrvoabsacrniafio* 


* Clcy0 3 [ c^^rtnlaaojij 

«©a;e^)3=224'— 50" 

«onro)gy 0=^01 9^jo 

aoJo n^«y o oj w ==23 - o ojy o 8^*y oa A os 1 

=V^l3yoQj^o - (224' - 50")* 

=3430 , -23'' 

©»2) fjsusmoa ooi© o — tor^ajm^o o± x nrUanr ^ a ^) :)QJ ^ 0 
* &v)OQ>%o 

<(sn«^3Qigjo 

©Isyaaj^o 

= «®8j« ( )0Qj'' >. 2XG0«joQi^»-2X® ^JaXaaJ<><w».l»J. 

KSH^oai^o 

<©!•&)» $ 

. 0f ^5 nr \i e! 2^ 3clJ ^ <4 2( ®n*y 3 — 

(©Isyaai^o <5^o~~ 

•*. **joatoe>& 2XC®^^)0-&aJ0OTy^)0) o^nm ^smAptaoOos.oa^ 

Sfianol^j i©tfiy6>Aoan§ aortfl^jaejo «$<©£> sumtuacwnoo qj©o. ajlaoro qcnil©* 
acLjaofti ajlfimtow^ocaftoa oj«<oto)3o. 

to^dfeooaarooo: 

<n)-l38l/B«S©36^nf 83«Crt3<m 1^3 silofiJag aJ©Wl(D)3g I 
fioitD^ostwcttlajs^jdc^o ay3rn)3flb«(D>3ai) oio li 

ffitiilea «mltaio«Qi»ftj»®V» «®«n aoaeAonWo fAuoxnn®” £ . 
ttlam S£®§5.3) nrvjul-u (467) afl)arw®7acr) aajjoocol jsacr*. «ro«jy3& 
yjoDano ‘nrvaHa.’aooa.&soOTs arnol.^ aacu&ms s^aiTUm# crawls 1 
NWasiao® S£ og^ffi) oi orDcra *U» %) 9 tula on A^aimuA «aaaj ^jjoj 

JJ« 3 BO. ^ 

< ailaila^oa<»«®scn^j9’ afl)tn» <uo<mi S 9 A 3 !nf 1 

S3 

—aaTJoa^twa) susmooaaxoo. * 

233-30 

$ When (d0) is small, Sin d0-^(dO.) 

Hence (d0) ! = 4 (y) =4 Sin l ^=2 (i-Cos d0) 

Hence , !!^!^!? J ^ # 2(©l*y° — ao-iaciroj^js) j 

enCC ©IWjJOQJ^o ®1 b^o 4 

f “(rvuos'lrotsajagjli” o®cro is^nio«ni»l«j <a.a«tw<r». crvoay 467 ie®«»“. 4 


poaejyotaio] 




[«poy*o 


cD0ei3®oci» fiusmjD^oo^^^onr)ooaj6nu)«^ooj — c^nnoo caisnruiooo;® o. 


233-30 


onoeioftootm n_Pfimi3eyoQa° (e 4 )=0 3 + @ 3 — £ 2 ' 


233-30 


233-30 - 

• -a <.,-*) -«. 

^oflos <nr\>Ailai’ A^cm aoo«d^m»1e<^>o cnmoanc^ 'eoqpfftj Alois’ 
p x ©o«co 6 tii 3 ai 5 ^r^) 467 — 4 a4)onBaa«a>3Co)^3oi an&io 

•Odfco.] 

\ ^l6mJD©^0«CQ)0CT>o6>a306n| O ^a^^ocncocno 
Sl€mju^o«(n>Dc/>S)(Oi 3 ) ojragtgo*i-j€&o©o oils* arc. oJ3©ro)lssi gs 
eoJ^lcooe^oa* 0 a®cnol©la«3cnos^ 0 aQgoosyoafl© r> <u«e^ 
QJ3C^ e^) ^LDaoalerruu^ooil^cn agylrf © 

^0oOJ^6mJU€0^0<lj1s>CD (SYQjcTW ^SKT>^^ 000025(3^15) 00 £St^Smila54 ? 

cr)o&Jo2i(ml^cr) cnoeu]<o6 ? ©rastsuoaxaAsxx) (gorr51(c6 5 er^oo2><mW>ao © 
finslcij agyooailemju^oajleoo acrolisi josor^gJ- 12^ (&&sq 

g]ti6 gorier® ^0CTl)oc9t)Gj1co>s>2crD sojA. av©<dj^(0)$i5T0>s)ccm 
£5fojl<o6 ojlcr^©!^ s^ogjtao&ag^a, oj<cEg£$ctro 

S©Yg)°, aQ) 0000(06 fD^ ^OCrOo&>£^(&to<?St® £0 - 

croli^ 0l«jooa^o«cd>o6n| ao^gJ- n_a&>s><?r(S> ^ld^suotiu^jooTI 
«>cv> o^)§1(b6 ^sroliy<o>Won& c^lo^oa^goo^oajoccr!^©!^©. 

[i2fl6mx)^3«a>3Coe«yro» ai®cK*l gJagtfysai aiSBo^aisfYaaa 
too ojoajcn&. fa°S%l 3a ^ 

6Qi i , flQi 2 , SQ1 3 ^aasmcq/ga a»oswsm^^* 

§ * l? « 3 i fi 3 i&aasrocojgg ojlsmii^o^cb. 

rrufl(T U”j OQI ^ 0 oQcmc^Qco nro A^nra Agjlcsa 
©Ier^ooi^o 

* i =6Q} l ±GQi 2 +6Ql 3 -f -r^s 


X m) -s 2 X ftv 

«U 4 =® 1 — fi 2 

ttJjs:*!— «! x^-fi.Xw-SsX™-®* xnr\J 


.0^0-] 

«u 6 =*X “*iX (n) ~ l 2X (nj '- s jX ftu “8 4 x<™ 

6 Ql 7 t=* x -«, X<^-*2 X^-~« 3 xnru-* 4 X^-«5 X ™ -« 6 X <™ 

5Q1 S ^« 1 -* 1 x^-fia X<w— fi 3 x«v~fi 4 X nro ~*5 x«v— * 6 X*w-« 7 X«w 
A « g r=8* , - {7* 1 + 6*3 4- 5fi s + 4fi 4 + 3« 5 -f2« 6 + s 7 > x «\> 

7*J -j-6« 2 -j-5fij-f 4s 4 4-3s & -f 2« 6 ~f* 7 o#nro<onorrc gyorruoAeilflaaatrra Uaji], 

^««3©cr> oQjosvmoc® s^ocn>* 

<9bei1<t5>o ^€vjai(tyi@° <sm<ml€K\to dlsim) jxiooJ6U6rruoo^OTfl • 
89t>€*£l ffi^OAlOaJOOSKOo OJdBo aQ)or& colocm©. fooTtas jxi o<uj 
fiusrauo aj)0CQja o&g^Ua&ssns^ (SYdffojoDo <su€rrui ■ 

Wjjoaio cr^^<7j«D!<sn(io@ juaoJo <o>s)crY) <^con§l©)d&6o. aQjcnooe^ 
antacn ^o^nr\jo6U^«<d»osn5 ^osnolyocft tfttgi) 0 ©a^-aJ3aJo(0)©cn)4 
cr^congloT^wo. a®onooc6 nv>oda>^(0)'Tn©i6>aio anajo gDa^Ajoai^ 
(BiO)l&><rfc A^swmpori 10035^004 ojgbo. gDaTtas (g-j<a>o©o *j? 
Q6w^^a>o^^g5m^as)gj3 ag)otn]g ^.ajog^ aje<tm*>lflfc<o6 g?<zeaii 
ajirolaoofij s^oo^ 0 <iQ)arte 0 . a^cnfl^laTtas isa^iij3aJ<CT0)l©>6)&J g$J 
«9s>s><m3) <sum\juaoro){oo (®s«5i&l cv^jgjQ JlroflcaeuenrujDCYwoff^mmoji^! 
ggaifroo 0<s&sm e>or© gDssral &3«©3saT0olcqjgg croo<suj«ebo|| 
ff>c6a06n| ££$rnl^o©6 6U6rruf3orro©cTV)o«9»aTl<a>o qjgbo. fogf gno^x 
QJQ40 go 03^0040 ©iarei&lejsjg (sraaa><D®3c&anog) 0 a^)cn9 aicna. 

[jgaflas q^oia)njgcoo®ofw» 24®^^emju5m3&oQ»)§osr»©jg3 ailti|| 
<i$)nrr>aei g>©)laar> TO^g^32»/xi3fU6iJsnrui)OTea3<»)| (uli< 
dWdajoapafflnoEBjloi ai&ejQinf &<m AJ3<u^5rru>« om$ jge^eam& 

<0(i9O' e 1 a^) cm (0)1 am (Brasrrcg^poaaa® i^oaJ^srruj s><aor» nrua^Jli 
«cnJ3tV>, 8 ga| aJ3<u««na3§ gga^asaatalceso. 

* c^§3oa^3O^^ffiatt^0<Uc~^3 0rvo«fca0<q>oX — ^^ QQJ ffi° 

' * ^ ^ 

/. ^0avoAei1<D)oX ^ a ^”^ 0 ^^ O ^^^^3^^ 0 — fia^|ggjOQj u 

— aJ3oJ3rtO)(Oo. 

oj! smDiy o oTl 6) cn nvaor^fcyooj^oSJAofini ££$rrfl.gy ^spsyoa^oaAoani 
■9J3«ri S«0Oifim]03r«R©^sn23AOfflrna Qinflfli aJoernY9Ti|6YY56)gjo. su«nru)3au)fD^©A < 
CJ 21 aJ s o0)rm Ag^aoa*c»o€>6mafe\«ji 

7aJ l = 7« 1 X<™ 

6 sU 2 = =6* 2 X 3TU 


1 0 mcQj ro ) <^> o 


aj,=*,X«n> 

.*. 7aJ 1 + 6oi 2 + OQJ 3 -t- o),=(7« i + 6j 3 + +«,)X< 


[«D<ycn_ 


§ «nora>3a»ffi u , aignotTOenvoAejlroo^taionvcAengRox^^^*^ 

I ^ KSniyoa)^* 

.% ay3nJ3aJ0o®«o^=aj(smD3aD)®nfuod9>an«»o.'! 

$£qj 1«)S ^a|«uoQJ<M»1on»° &Y5s«ro cefl<sg>«j>l«cno^^ ttyo«a» 
|p|©£Jo ^o^oaJ3CYO)©m)l<r» oroocucoaodfccmgf. «d<d «^ 3<0©«io©6 
80 BtDolsvarafleio ag)orolcl<a® oa 3 £>6 jxJooJs>(m 5 )(OTJ)s>orr) ^jo^aiona 
jxiooJnroocaejlcDo oq^jq^. ^ail^s ajicUo0)«cO3 
©oj«d ^3<u3Acm@ 0 . ^(0)1 ©6 g,® ^JoaJ6U6trujo aostovto^ <std§ 
«an«)y ^004°. Q_ils)cm ^{tj>l®jcr»o ao(s©o«©D fiuemjuo 
Dfg ^)304°. ajl^crn g^rnle^c mo fta<s©a«©o fiusmjuo 

iio«TJ)0)@ <6^©^ KjOcaaOo ag)ofte ag)cnoo<e6 ojl©ar> 

|jgyo6Ujjfi0>^S)S a^cdiD4^$oaj3(mO)©.TUoA ^TltWo Si^jaJQj. (SYdg) COO 
Wpacns 0 (SY&^ «j3«co3coao<diOCD@ 0 o^jjoro clkcbo. nroarr^ 

^ooiSAcnr) ^(2B^aTls)cos)fle«yoi^ ^d«T) 1^13(86 croo®jj3«e6o ai©o. 
^)odo© 6 ^(0)16)00(5)6)07) ^^©aiosni qo®1q^. cuDejo ^sjoqjsli 
^0©(^(?nD)l89>6)eJ C8©(SU6mi)®CO3C/)0. fiU6irU)6)6t^Q©)3AQQI0«SS 611 
MQy)ms)\8bto&i c©©6U6mju*c»otoa4o (al^«@al(0)lcn8 ctv»o. a® 

i n§° gDgD(0>S )CtO ag)0TF3 c^gjI^dsOo. <SU6mi)o S)-aJQ ^0)32CO3^o «J3 
0 oryc^2)3ca)l©ld^o. ag)oml§° tsaflos aj©oab3oooo(0)‘3oi euerru) 
|cr» ajfcofsbaad&ono ax^8o6><a»nsn^ 

Jaj@ «g©8o6)<0j asn^ oD©lojo($6 cl0&Jc 3 9£^6o©od»36r^ ^smlcoa 
rruoa>eil(0)o 6)6 >j3J(0)(0)1<sood§ al^^o @^ao(ol§l©l4Wo#. 
o^)or»3ajlojl6)S q® 0 ggaja4j<0cg)l<a>^gg (sro6r)8<u©lao©'Y)0a 
^gloldo^o ^ulfijaij ©o^ai3a_i©»a>l89>aj0 nrvofsyj gggsogB ©oc©l 
rtv>o<&ej]<o)o 6>ju^nn2). aaeaocol^cl^ajocr© 0 , <ht© 

bAej|<m««afti0o QJ8«an®Dgo cu©l 3 ai©lcol<o6 oo«s«(ora)(0>l(o6 cru© 
|ftcn8° fisrag Tua^@0(c^23CD>l§l©l3a_j32B 6U 6rTu>s>aor» Agjl 
a^)^a_jfl5on§°, ©6m3oa3©l<ol©6 ©eng ajsmjuoj (gcrDoooj©! 
^cno'j ^«jfis)cn ao«©3«ct»dlg 0 G>s<a*sxm) aKolcoTItoS qjQotuo 
imio^o ^6mjucruo6^coDooT§l©l«fl«o. goailas ©3c©lco)3c89CCr>® 0 
|aj3cu 0 , ^(0)l©jS)ai goeflAo^ ($?d6Cwxn£BoG>A>osrq ^6rn)^° 

aj(ola>la^3(Yv^^o6ro<OT»lafi Qy3ojpcol^[\s5in§ w , 

«£V>c»n JS.l^^arr^^ 


*ncy<tf ] 


[ag«9*ro)©3 


®tOsrrocuocong§g oiscruosuj €t§>Aom@°. oil© am 

Qci^o oJQiTSTi^ci &« s orvoQOj) <m}oW<3>o s^sfnl^ 0 9>cna& 

©sngo oQI 3 < 01 o ©Sn§©Aa6n§ aO<ol<yO<8i aCGJo cn)©<ft>fiilflj> 

ffioco/lgl^laao*. «p60B©ao an*s©(5i5> croo^&Tl^rio. <D$n30ocruo<3>£)l<cft* 
ail ©cm. ^^o<ft»&il<^aio |3<3>1(C& s><® qj©1 c9iq wkl nruoA&flGfta^ 
©6rt|aj©l <diosK«o) orootejejl^a^o^ (garem©! c&osrareDgDo g)«n3©CD ^ 
«<26imao«©o«©o<u0o c&osmm) cruot&ail(0)6W8s>^ a<a«^§lc»^ ©sms* 
(rocc&aTl^ajDcflsafr)^ 0 ajn©amgD$yo<a>aj]<o)o SYDOf^oj0(ma)ls)aiom)* 
<a>0)lt3>©fi&ar» Agpjy 0 ^.amo©«Ji3S)^ g>o«©d<b© 3 aJSod&osYorroQjaooft 
e6»^§lco>@ (g(TO3onruo<ft>ail<a>o. g)(0)l©cr> cu®f5i3)o{y<e>3©o. a-iQaj* 
aJ6<tmo1(Z56 aom^slcagDo qj 8<3ia)l<i& ©sng^stoggo <§arao (cnsoBgluS 
^sml^j(0)ls)oo e>cnao ©sn|o <gr»o (0)sois£l<c6 ^srnl^j 0 (SV&c^Aasr^ 
O0©laj anfiJo (0ott30o<n)oc&ej1(B>t>. 6 DSD 0 L j6Y£o &0«©3<BCtD3<8©3<SQQ3o1 
ca>©3c©lA0o oQ)0 (STDaj (m60Bgl«sS Cjgsmi.m i«td0 aorto Q ? ©sn§ m>* 
cy^efcOo (W«n3^1«5& ^5m1^^©rr)s)«i«»jsTig aofclajj. oaeJo 2>cm <*$& 
oruoA^jltWo* ©oitas juooJfiLierauo ®rd<3^of3>o fiTdsroajocori ^gjl 
^joasS «^0Q4 Ofyca^ZDflftio. agjcoilg ^ao^ocojaoeaj @qjsobo® 
6)o9«Don§ glI 8(513)1 ©6 &o«©D«croq<8aajDdD oruo6^^° a^)0ccyo qjW 
aasaflgjj. agjctril^ «Da|i aJoaJ(3TB>l©a6o oj£gaoi too qIa© £< 3>©cm o{$ 

* Sainkalitam corresponds to integrals of the first, second, thirds 
etc, orders 

Here the padam—A; 


First samkalitam of x 


7 <r_ 

I * I 


•> f rV 

Secoiid samkalitam of*= j j xj== j 


1X2X3 


i- ^ 3 

Third samkalitam of x= f J J x ^ s= J | 


1x2x3 1 x 2X3x4 


£ (5%a^a_ia oX 0 ^® 06 ^ 0 n^)rm rruosi^^oQ/ aJ3t2io ucTi| dfeg^^aoEUoCo, 

©(tFtO) c^a<&n»YoS ocf» ^j§lafl»2g6)c&o3n| cosrrfl^y aaflg) chains) co oja 

^ * ajaoXo-*'038uoX(OLi8oXaJ®3^ fl +1>: 

gj^aamo Ag-jlewoo. nroc<<hej IdDcuQaio— _ ■**■ 

2 

a<j)arrogs aleosflfoj oJSo x^^^abo o^tm ai&iW avosy aaTW &<& ^uo ^glc&ffi®* 8 
®n§ ail®oansti6)aa(m(?|«ns3(a.aioooly. 



£gf 

“oe@Ujo<®o1 <— ■ [«o<y® 

«0 mijni SSo . 

p8na^D(mo[j#A06n|ao©l*cd«^ j3LiDQjaj^a@booo*S6)ftms> 

*9»ejl(0)o. oil © am gDa^aJ3aJ^m<3i3>]<e6 «i$©o3ara ®6moocruo 

aHopo. (TOoj1©s (D as oanrn ct\)o < a> ei](B)o aj^3@b©acml©l<a»cQ?3<t56 
^nsoonroo<e>ej|(m<5i3)lcr» 0 et3<s>° <ffrdorgjaJ8o aQ)om Agjlr^ 0 fiis<tr)1<o4 
ft of® cBiOwmo) au8(BTB)lsinrf>o m^3@b(Q<uorroyajQo, fDflra© t> 
im «co;3</)o €)6>aj(mo<fl6 ^Q^aioaJm)ls)aio ai^otgbforrolsioio nrvo 
|^ftjl(a)ao<fln§l©l«fl«o ^@°. oj ^H roocOjejlaj) /ci3)1 siaio <md&bo. 

ftjadJKolsmio «gjoo(313)1(o 6 ^©amoom aj^TooAerirtnsia^amo ^caj1©6 
ftaJ3gjls)Q0)©|^3. a®Ctr)3©6 ^(a>l«>Orio (8Y3@baOo0aCtD@ 0^1 00(313)1 ©6 
li^ooocna. ail ©cm (gamooTUo aj&jlra)i2i3o9«am@ °Qioocrco&>ei\(tS) 
©kd1©oAo ST5)©ooom° aQomlol^o $$«) cgjoa»o©a»3sn g° 4 a^)cnoo{c6 
qj © 13)1 ©i ^@aj (gi^ (T)3©8J3am3cnriil©^<fl^ o t ogjornoci 
o\)25©3oclc0b©g o4)0aj©oo <3>6&i3gn<c& ^srnli3j ? s>om° ? ©6r^° ? 
<oeloQjS^aiool©cAo (5i3*0Si^gg nruo®su^©s ^eio <3>o aoooAaaAom 

g° «r&<3ilo3 0 a®cr® c$cnjl©& avocflbejlttno , ajlcr^ol^j ©ajo^jlcoxcTS 
'®cn©cea>3sn$ more ^§o. 

ag)coD30jlaTI©s oo«s©<Di3) oroo«d>ftj|(maoAcim^ 0 

QSeoil gDo^^3gai3^^QQ ^3eO»^©S «<»>0(/)o. ^'3)1© CO CT\)0Of^ 

^jorruosuj &cr®° a^jcrrilg 3 <st0(3il©cv)©<d«3sn| crooey^a 

J4£8algj. a^crril^ ^orroofSbo^Aosnj aoolgj. .ao^io o3©5U6ttuj 
douocoaoACtD c©©aoca;lg aj(®o. ail© am ^gg©©(3i» ajaa-iouerru) 
Stc»ocoo©A36n| <^3(T\)3ebo©A35n| ao©1^ (ganoie^o <sd©1 

^3©6 ^jaajaaJoamoo cucbo. oil ©cm ^Q^aJ3aAQ^cD(3rtol©afco 0^) 
ftooanol©cr) c^)3rroosbm^o©<fin06n(j ao©l^j aoaia^o ^j3iii3a_S3at»© 
ftoco>l§l©ld0®o.' ! ail©cn> ^o^^jooo©©(3i3) ^oorooisbo^ajosng od© 1 
^oe6 olD8j« ^^cY^saen\uaa»©o. ailcmaan© «j3*eo>3</3o©Aa 
«af CT^®^oaAaa^«u6mi)3at»©o ^0023^0. ^cy6ma3A«aaj)Oo ®ei 
CDcosoiiaootaoActr) ©sm3oT0o<ajail(mct5il©icm o ? «i^^su6mju^3Qil«i 
%j? a^jg^o ^©nru) (5i3)l ® ct3occ^o 0T3oo)©658Oo Q»<39«i^slar^ (susmjua 

^ ^g(3i©cim «^3aj3dJi3Ct3)©aDaicrD@o ®ra^snsa 

Mfro. ^jDQoTlcd»©2J©0 <3)3C10Oj ^OCTOi <a>ail0><313>l©aio (YUOOCO^g 
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juo(unruod9»©jl0>oa©^o 6>A36regr° ? a®arr?g°. a®ctDo<c6 6D<Dcug^ t 
a*Is><p a*)^ ^joajoojoc«»06oi3Do ace©<ma>6BBgn<o6 a£§Wg) ayanr\> 0 
A&fl<tt«na)Wcna ^oaJorv)oAejW(BtHp.oo6 a®ol«cyaoQj stdoooaoAOQ) 
g>°. <KD© ^uoaifiws^sis aco>3(/G<oraflAcna aD©«<ma> naraooeal (BY&0 
Oj0iU0Qjanf0)O6W3s>^ |>6re3A>) c^onroo&bottAosng aoolxy q_q&js>srb 

cfc©*naflflfcor» a£5kjkj>o(o 6 oooaaog crya^aGAo. a®onooejlcul©s o 

smoocruoA&ri^a^s^ctTaP a@«>g^a o>§*e»s>anm fi^|OjuoaJocra)©s>ia aB 
|V6n3Oc0fifl. «o<y|rn© a_i8©w>l©a6o &3$©3«onD3«©3ofta Aosraroxailsx^o 
©6reoom)oA afloat©! Acno° ^aJocruyoel A?)®# A*)s><P kJojjjoqjoc^j 

©«b0o G»c6a ^.6TB0«c6ai&n^. a® 0030(36 (§armoOruoAan<m<©ofl ACTO° 

^OAjoaJoc«»©«cQ>oco^6n30Ao*. aQ)ctno<o6 aooaiooavoAail<©rmaflA<ro 
^ojajo<uocra©nruoAaj)<©©<m© g.snso««aaon^ 5 ($aijl<c6 © ^jo^jlco 
cug^o. oil ©ano gD^oAeflano ca>o©«©oor©° (STd@ <a&aafi©6 eyorroo 
A&flflj>o acii5ns1coAgBgcnc)S(oro3 AjoQjnr\>oAarira)os>A 06 insos>o aQol 
<Jq_jooq; ©rooooa@°. tuo A or a or© cyorrvosbcu^p 

s)Aasn§ o 0 ©l^j ai3 a) o qcnil<c6 ^ensoAilctr ^3^oaJaau)©<srcDl©»<ra 
A^smK»o<o6 ^c^^)OiUDa-ioaro©©aog a^jA^aoAo. goaftas ooas 

asmo^ca ^joojoojoao)©6>fljttj> goa| oj3ojos>A06n§ <z>srnij^ c^a 
<roo(3bo©A06n§ qd©1^3<o 6 cfcocrvoa^ao^irsoAo. foggcaruoarj^o© 
©<ara) ajtaanocqjo gDa|j oJ3QJos>Aosn| josrnl^j ^jonroodboOAosni 
qd© 1^3©6 ^oojoaJocYwcnrvocr^oc^snsoAo. gg<sajg^$6n30A>1fl& 
^OAJOQJOCYO)©ofuoorj i j J o©o ^0jaj0QJ0CYTO©<8a^0LO<5TanAcm° 
<8TO(moAcrDg>° Aj3aios>Aosn§ ajlacm 

fiTD<&>1s)cr> a^om)o&bos>Aosn§ oo©lryg) ^aojtaai c^TVocrj^o©©®! 

\ act© A&$mra)3(s6 QDgfe&rcooCf^OGo cry<A^2>0Ao. gDgg©cr\)orry,o© 
©fora) o-ftacro ^o^ajoaJos>Aosn(| ^srnl-o^ cy^onruofSbo^Aosng oo 
©Injonaio ^ojijoaJocYa)©nruocr^o©mn nruoor^o©©. g>oj)©$ 

a{J)£josajo anaJSKma) ^uooJo^Aosni ^srn|jcyo<e6 G>cr©° ? ©sn^ 0 , a® 
or© gsswslcq/^g nroo6UjA^lai0oajgs)Ao6ng a0©]£y<rol©cr> <^aorvo 
&bo«>Aosn§ aD«n«o95»6n^ 5 ofVoA&TloronrolAcm sojsi mo orooorj^ofi^ 

6f«0d^ajoo6 ? ag)ooolg J . ^6or3«or) e>£B nrooA&Tlfcromol^cYio auaitm©) 
a or© oisxotb) avoAaii(0)o<nAQ&n|om3<93 0 T; aDej«no)ls>a6o (Stcaro© 
«)«5?a> ^.6nsod&«o^_jAo©o. goaitas ^uoaj^^yrn? a®© ©Y^aj©*©! 
<UoaAosn§ ^sml^ 5 g><a>lor© qdj©Ao c^ooruosbartno) a^ocroo^® I 


0AO6H|° AT©© <BY$aj(3lB>] $£6fnlo^ 0 $Bt£© O® AO®0j)«AO©lT5)©6W9^6>S 
eei3<o)Q4o tgisl 003© Ao. ana o_Qai(mzs)lAof© atafsis) aDej^ensodW 
ttjDcri) ^o^juaoJo©A36n| a-Dej^rm^ aalcos)^ ^srolaj, cujorruo&bo 
.©Aoen§ &©Wo<b 6 oD©laJ. a®cnooejo a^aio @^jo. ^6W3s>ar> o_q&j 

.ft&agg^oo ^jo«cxv3C/>ayra)Wor© 0 g.5r«3«cea6n^ a® anoloTi as s rno s oror 

iUOoJ<Jcfi>oc/>mTlAor© 0 ^.6n?Oo0«QQ)O{56 orv^oor^Dcojoei^^^gjoo aio 
a^ajoLQajm?;Aor©° ago ^.ensocoDtol^o. a®crrTl| astarcra) alsiarrj) 
nuoCTj^ocanaio aosssxmro cn«s©ora) avocr^o©aj3ai(m»]Aor© a^ 
3ca>6r©o. a®ornoejlaj|j0o «ai6r>^ gDajl$©a3TB> ©Ioqjo © ao, ^q^ojd 
aJo CO«S$KBI® ©OOclcQ/aAOCWg^ 01^1^° ©1©jJ 

0AOSr»| O0©1^@ ©6n3OC©OOo'lOQJ3AC0D@°. ©6fSOo ©OC/otaoO# «QJ«30 
a©Hs^ ©ojoj. oil©cm gDorlanoQcyo zuoaJoS)A06rr| (g 

cc6)^0 0ls^©A3on§G Q0©loJ. to® aQ&i©©rro \yLcaoJ3aiontol©a6o 
a)©$P «a.aj. ajl€>ono *£<&)<* co rota oJ0oJoff)A06ng cnofiTl 

ejo ©1g)©A06n|o qo©!q^. o_Q&io aj\(a^<»o^ai(a33>l«a6o a’Isi^ 
©ojoj. §Q6ms>co ®rd©>g> an&ms>\&>ccrd ojoqJo© AO on^ 

(gjotruosbo© Aosngo &or©° ©sng° gs««3^ajoo1(56 al^anm «n<8ono> 
ai©oo©«e®a6in|o a0©l^jo(c6 a*!s>/OTa> a)©aw» o_QfiJ60)S^«n®GAo, idojI 
©S (St^St5U0a^° cl® or© @S50 b1c^^ G,C€5anaJ«580o 

a©3c©lcq>S)S Qj^lfl£yl<s6 a^^sp a 5 !^^ s>qjoj. cnoajoa^j ct^ooa^ 
gSSOtHoQjgg Q£^C/2iaQaifi?5Q©^ Qj'orloyCGOclo^QS QJJ[^1 cq;1(C6 a n$1$P 

©cug^* cul©ctn ci®§^ 3QC ^m° a^^omDorSosi 

c©^o (8Yd§gra) al«©rtoirrl{c6. ^6as©cn e,® oJ^lcajIasi 
Loa©oaol a«oo ajj^lcoTlo^ 0jl(3?)c^(poc©1 aacasJi^ao. 

STScti ^o^^3C/0©50i30o. gOQjl^S e>OS« 00835013©^ (03©CtD ®OJS>Q ^STOD 
«e©l ^a^WjjGo^srea^. o^oacLQaj«56^^ ^.emotesTI ^o^c©©oA^gnaoaQ. 
^«5!B«OOC^aOo. 

^qjViS ^Q^^joaTi^or) 2.sn33A3G^-jA0©o. goa^ojao-Jsxrms) g> 
agojGaJQjg^o^ AOsrr| ^0srr)l^ ^jGCTU3@baj^oS>A06n| 000 ^ 0 ^. 
Q-TWxxd ©sr^o ^nr©o o^jooro cn$<}6>A06n§o aoclaj^ 

QLoaio ^qjU3ojoct0)©o. cu)$cfncq/o ©®a6YDcqj£jsi o_ofiJ«r3Cos?A)3 a> 
AiOOJQj^o ^SfPAOOo, C^JDCroOlibQj^o 003© Ao. O^C^TUo&^Q^o oTl 
^«np aoejoroosujc^o ©>6we^l(o6 qoo©Ao. flr&ay>g cqjo2 



-£><y«y] 


(TOoffi^aajggOTrwlci (tnstcrio io ^s'lcoKmocoTlglolasal^ 0 , cqjcaau, 
6^aDls9>of»° &<m° &3)6>gj3 aflsxm® ao«mjo6^ea>l<B6 o^jc^, a{J)aT))g 0 t 
gD60T3s)CD fDo|j^oa^<ro$>cifD <sqj6>o Qjgs (gYO) oiaj3 t fi3af>Q. oiloctD qJ] 
<o?lcQ;©oc^is)CQ) IScygfi^o. STdroftanao ao&i608«gicQjo ^snolj^j qo©| 
^a^cyo©o OJGBo. gO^ll^S ftO«nf\)o6UJDaJ^<OTO)l<c6 (Ofcafco <g 
aj 0 ^sl<o><© aoofcc&aoc&cro^ 0 aj1«c/caai£Qg<g. 

ail^crr) cy/OT3>nJo60r3>1a>6mj ^o^eyacflcDSOBs^ oj Q 

^ojooA &6n 33<a*]co/ <u3&J*K3S>gi gDcuoooaceaasr^ 

AJooJams)la3«&i^ «xn0©oo©lta>oS)<d»a«nj ajragYg. fcosscLOfiJojoj 
a^GQiaoejajo s>aj«<y«o cuolgj, gjaftos © 

engaiAcaTlajo &§*easxms> a£)&i«H3s>l ^a^iijoaJcu^o^Aosnj £o$nfl 
^ (^)ooroo@bajg^os><djD6n| QD«TI^Q_aejo ^QJacra^a^^ttnOTla^nro <&£ 
qj. ai1«cnoco<‘o ^srnl^ o£>«olx^ ro«S9<m3)<m]<c6 cnasaca) 

«yTl(Z56 <a>£cy. aJtacro ‘culejocti’ a$or» @s$m3!ccy§gcuoo1s)o6o & 

§d*aff>«mj) an&isxjyrc) «Da|jjuoaj xjrrois&crte rfb^cy. c*)a|o gDa^syaoj 0 . j 
Gonocn a^)cfo gssoBloc^ggaiool^ go^cug^o 0lco>s>.aj<2g3(86 e>$4* 
«®TO)CB) (0>«)C03 S0a|jC/©©e. SDSMGtCO aJC>l<B>6OB0o ^Sa«MB> ^o^^OOC 
©6siss><a aigBg^otajAotDo. 

{njoiroc^od^oa ^S5©(tt (oeom ^ogi^sORftSOBaa asaBcmgjajorraMI ft 
ajo^msloaio aj Wlaqp <Ooa}cna. sQojlas tvoao/Io i 

erogos «^aiC^y^snso<d,oo<Di atusxo qaiTloi ajlcr^tTloWicna, ct^^ynruo* .; 


err— 

\i\ 
\ \ 

x > 

1 

1 

1 

vxv: 

x > 

X' 

\ N 

A\ 

V V 
\ x 

X N 

V N 

A \ 

\\; 

X 

\ v ’■ 
\v; 


V"\ - v 

x\| 
r \ : , 

\N 

r x r x 


^ \ 

S '■ 

v\ ' 


1 i 1 ; * I 

. i — i — 1 — j — 1 — 1 
1 « i 1 1 

■• 1 1 1 * 1 

;^d — r_ “^i — 1 

\ *V| I 1 1 


T'AV?\ \ \ ' \\ rm 
v O'vXXiA'' V \\ \ ''' 
\ ^ \ \ \ ^ v \\ v V \1\ 


sKnK'KnK 


4 1- 1 -j * 

, I j 1 l 

6\ 1 1 1 

: ! • 

\ v\v\ v ^ --J---i 


r~i~! 

j-_ i__ ( 

1 * - 

:~M 

1 1 I 

r*i" 1 
* * *» * 


\K\K\NvJV 


OLiolaejajo 37. 


\\ v\' * 

sjx \]\\j V°\) j 


c®s>oa>@^joto>© ] 


)noo2/ro(Z^<2))/Vi 


[«P<yo* 


fijldBo c>4)d9)3«gj«o8.oioocirooAa)1»o aeon. {goilacn aa»ft)©\®«(vj«m * 

t0fi dflo QO D © <TY> Bbl 0& OQQJQOn OJclooTloi 9>CCb , CCftt30OJ ©1 »! 0$ G6C$ 3 

^nrnooaj®loarStfji $cre% go sob a no a&Qai a^oai aicloaDoi «34©a«cno3*o5 
frmo r lad9«3snfil©1<«ao. aJcl^ajcuo 37 _oi sajclsw^ea. cj©A»ao«d»3«TS* 
g»soa3&ag-j$ WlaaTlgea. flscoo |D<o nrooja, ajl©(| C £m30a3Acr». gosoaono 
cd © cm «d9tfli ©a«« njcldftjsuffiwlai Aaerol^p«>1a«mo ^adido oaoi 

gb^oaj^ «ro^(Sififti©«oit»3§ *(B3ffi1^£a<fi,a»3acma>1a& an 
gwaojo. §0<D aao(3)«daaai©o»loi nfXJo^ftiloKraTlaaj aJ690ff»9fio oj© 1, A39C9 
cuclcflrloi (uacialaajocn& ^sIqj ajsmjusro^^srtj 0 . ojecwilacn oJ 
c» oa3©i9ia£d©<Jio1sn^o adM3©ctoajc=!ijx(aJ-l' 1) 

a^maoioo. fliea^odo aa^nrv)o«a>aHo:aQftJc~ aGi3©a<ftfl[i©aDCuosoorr: 
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ailizno aiUQ^dnruo^o «$^<njoA&jT«ajOflLio ajefug^asb ^ <w>l«ano§ g> 

<^©5A©aonB ^«l<ju1^3nf\3^*c3cr^r3»loi a»1cr^«n^0Lja6«»aT|«nso|J3« 

<fffyg}(t\>oA&)fB>QiQ ggflfilaaAo aja waloi ft3«©3«cno39©onn» Aosrctw 
aia(QS a$<|j<TUo<ft> oil «»6Dia§o goaiagas ©oascoo a nrvot&ailiao. 


a S\ ooKYv o <a. fiTloaft o - 


^QJ 2 (OJ _ 1 )2 

v 2 2 

/ a_i QJ 1 

ll + — + - 


1 ) 2 -j- + l 2 = s aJ ^ aJ ^‘^^ iU 111' * (e^ajOQS«rtcg^ocoi^AOWo) 

6 

.... i. , ,1 oJ(«J + 1 ) 


<u+(oJ-l) + 


a jWi ookyboa eil cod os= 


oJ(aJ4.1)(2aJ-f 1) oJ(o-l + l) 


_oJ(aJ + l) /2.U+1 l1 \ 

4 \~ 3 ' ) 


aJ(aJ l)(oJ-j-2) 

^ 6 

aJ 2 3aJ a 2a_l 

"T + T+T 

<x4® a_l l aJ 

"T 4 ”! + ? 

^)SjTlca(t\ioAejl(®o=^ j aJ 5 -f (aJ — l)^-f C 41 - 1 — 2)*-f- ^ J 

+ J}aiJ + (aJ- 1)2 + (“->—' 2)* + + l2 j 

+ s( Qj +^ aJ — l)+( aJ — 2) + 1} 



.ooio ] 


[ ct(j<dfO)1ea 


ofiinonruoAej*}® o— Q^ofcoafl^dca.ooiBifDmjoAejldDQJ^o { ail qjo ajc^no^o a® 

Qj?(aj-f 1)* 


r. + 1> a , ^ + 1)(2^ + 1> aJ(aJ + l } 

24 12 6 

aJ(aJ + 1 )(qJ -f-2)(aJ -j. 3) 

24 _ 
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aJ 2 a_i 3 o_j4 v 

Z2* 7/3* La oQ)(rn\ms)cn AgjWoo. • 

go® rruoAftjlosJBaa fDdgaioaJsnagas ttjoAsogai© i 

o**>9se&G± aj 0 ai&Bfljgjmnfcflft s<uaca«oiacsjj «aco)loo6o agcd^n) joago ai 
cnc0<fl*3o. 

ff orHaOfg) jaJ3tuaj«jgsm .ajjaj* taxwiciaoaionnl au j 
ac*c^ <nj^ai<^co ja©^iQ^^)3ajjgoaD©B(D8 ^asefcU 
iUOfUo auO(3J3crD iuadooodcJoac^Jnryoaj^j vi ©1 tcyiiaei 1 
«)^j9©aa^^j aruo^Saooaonrv^ru ajla Jjcrn^aalooa H 
nolaocy xuaftjai^^sno ^nUo <0><oia«riaijajocrfl xxi 1 
aoaeajJ^ajajfCOjao^^l^arug^aaDQaros ^aooill 
*^2^ fyanruaGaaaaracu a-jUa^cmg^o oileiRjmo i ’ 

onajoay«o>3Uj8 ^ aoc^s *nr^; 3 na^iu©! ^suaoill 

c/aajaaa^, (n>o^«aD3©anryai <scr^ooi^^aalfno^o>8” I) 

(o){0 ) tuc aOo)«-^ _ 

gga^ aJDajeojo) «®<nflfintfo OJ^oaADm, ^nsmnl oj ©srslaaio fUgg 
«w»loi ©«T| ^slcaTisWcm ^sroljy ^f^pajjgcaAasns & 

IQStoqoo g)smoc» OLOajaora §ga|j ojoajijiailQCYio «ftTla«p anuAS. fQ? 
<ioaj*«noajo ©ag ajauajjgoQADsns ©*rnl;y ©snsoaeoro ajcartvoagaM* 
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BpaD icibo aj^cwsloi «»*Dlao4o $aJo 20aA3sn$ jDsfn^^j eP*ya 

||Ijjo9A3«n$ ttOfola^sraoca cloojsxtto a^^^ajoronaaio aW ©ohm. © 
Epo<r> Oaaoj $aaajagaa oiaaJSffBaa £>&n£3<0al rfh'l«s> a!®* acxidaa. *4) 
JjabOso^o ojarxJcu^o o>aono ^9mj9j3©o. a_j) /uggcoa^ 0^02 ruosvysnu^ 
0 %\d> oaoio oiaotfo ^aio ^§lo»lcld9acmaiaaJ6»d9o36YT5 $Dsm\q± ay3<r\)3 
gyufyo 'iDocdhc. oAGa&mdo a^)ao«iO) 3 Qo sy 3 ail era a(j)e*o. aJ i 

0(tn «§<fl«at5!o anoiQtm ©©(aTlarrio aadajoHoi errors Agag. ©® aae 
^fl^jirolaar) Aiajgloionlcm ^armaototCD aoaj«cOa.ci micro AS^e* €Q®s 
«(r) <e>a6tmqj° «§<6®9;OTas cU3ej«o»aaiaort» aJ3o_ito s sicnlcrao aio 

U#)a>Doi tuaaJtralarrio *^3^4 -hobo. nj a -cno) a oi gg^aajaaaj 

^[loa 'JcjjDci ^o^^3C7»© 0 aa«eo. Qrulas (©oJaora cugjpa>loi aaitttds 
jt, a§d9®o«w9 ajQaj«o»oaioO)arrD c/ftcaocnTli airso. ^ oil as e^g^cioai 
floleaio aD3©Ao ©snoloi oyoorvaebo, xx»3<iLjaig^o £Dsno*3©oc 

q (A arenas aig^?rogioi ®»®)©1anio ^aifiroaa <ft> & surra 'l «H cas cm nruo<Uj) 
•Aasn® SD^twl^icT^danm cyomioeb <so»o2a^fift.ojool aoio aDj© 

^CDsagcnao oiUoeconQsrqf'. o% d9YoTla 3 aaiooil ch «3»nruofi^3<ai^g«R»1©i qaso 
^^o©^anr>ac0a36nsgO8nr>l^ aynr^oaoug^o SSoTlsggk aD3©Ao o^crr33sm> w 
Ajoaoai^tftficmg 0 . ajcoi ruo^anug^urtxlai ^aio c&^skms^o «3«m>oo^3 
oj^ooloi q&jo ^§lca@o a ora d® arm. 4 x4= — 4=3x34-3. 

^©30»1 Ai3(U«DQ» 5400 ^aDaa> ooj^ fg® a<3o aoJ^Aoaa 
•imftloi ^ojla-noa^nmsaijajs ,5 A^)cn»o ^«a^ar)^r§l aj1^ao8..*....*’ > 

flamaloqffla aia^/^nsdo oj«o. 

82 <d ^1<9Q9 as aga^t'l: — 

AJ»aJ«u6n\wao« aas«»Q43oa3»1| A^^asmeTloi 

Ai«rru>^3Qj rkJanJojemjj oioUmo^ nruaaaro* A^l«fl«3o. g^oHacn ©a^ 
ai»(Uasslaaj ruoriJaj6nru) rxiosuja Assrtg ^srnl^jaoi ©q^ojo uo ©arm. 
liaWmlona <w«rvx'3ao9©TrvoA»a>TiO)o oiaajBioaaoi §0 q|«)3O4 cuoo. *^p 
Aijajacraico ^snrvwaaoscnfVoAftj^aavTno ^cnuloi aJOsimalgeraa^jo. 

'it:. ©dgx^ 3 (vJ©«filca 3 dfcla^osgaa. lyaasafig^io £U3dJ3CYOd©<m0cnD nrv>3 
tocnsoaaoAono. «»aj©aa»gj3o or9f%Ta>3(D)6oado. «td^a<a»35n9 nJDciJsraafio® 
|fcm tt^ja^aacra xuo ijnrv>odfc£^]{ 0 )o aoKScgomo. ®»«^_j30o A§d9» 

4a» 1^304* £Do^£Ll3ftJo. 

S ©^xxiaaJooo ru ©ajlAaaorai ^onrusauaffl® ^g> 043 ) era o ©agoj® 
vWacia «sa®l®a4o Aai3Trv>osvy<is»3ao @ayS3C0 6a»a5<al§ aTl««A^l©'i s 0 * 
acuanBo a^)cm3fri> nr\j aerify 3 ail *cn a«q ixiariJ^srruuoolams 

[fittj^aaa as A 3>3Qsnoan©i j avaa^^aaaia® ©ail A^craoiflio* 


«Qcia. ] * 
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^8^WoAej)oo)( 1 ClJ2 


oisrrvuOTfido cuga© ©jaja®3A0A3«n$ «®^oia)la>a ai c&®su6 rruoa®, 
twaj® •a^aoifiwcAjsmwtwacoQjo g^aaonooacrn A^l<fl®oo, 
owOfifcQftj c«©ai6rru)«a»DCOo==o»co. 
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,\ $tt'tt?alOaJoa©o==_ 

2© 

AJ, ai-1, aj— . 2, oi _3 2iQifto»oa»06m6)^o sy0o0©6)£a% 

, 6QJ i5 sqi 3 Q®cnr>lQj©cQ» aj6^5§Jo<w>®firroo «a>g^W. 
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601.-60) os= : 
1 XLl — l 


(Al — 2^2 


(«*1-* 1 JU )+<“1 “ “^i) + («*! _2) + - 


s QJ flfhDO CKJD ® m> o A &i\ <a> o 

A «y3AJ3aJ0c«U)©o— QJsmDJa^crruoAejlcajo 

J3lI 2 ( 01 — 1)2 (01 — 2)2 

“~2'G) 2 " h ~2® 2 + + ‘ 


™ •' Aeilao O — oQia>^)ocrt) o aflcroTg 0 ) 


S&2& QJ^£&^aiinivo<a»afl<a>o6><ja»3flr$so3:>ai> <-> nom, 

fl£ ^ 3 Qi w =sa ^ OJ 2 aJ 0 — 0 ai 3 aJ □ cw>© o 
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yoaagjo 
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ODtanna a«ntodM«onosiqgo idjo AJaajaorweaoici £srfi3<Marm9o®o 
^jsxDarrio miflaancja ruaruacwoittacrn & vidmoGoljgp®! dwmf)@aA0«n| o 
12 d 001U6TO go fru£A)«m&. 

00©o— — - |ol-f-(al — l)4-(ol — 2)4- J 

g^ouTlas juooja ow> &»Jda»;><yil ^cil Mcmga &onr$ c/t>s>o rcugaio. 

gegQAOsns ru, ru 1, oJ_ 2 ^nrnl u a^^DOoloio #ya AJUaJaan® 

* wo< 8& a ® 0 ©aiUQgsrno. -i^ono^oi </0©o <a§ rrya^jasAo. orasroacn c* ©o 
w of X&®*° anjggdcnJ:<3oj 


WBe= — j(ai - 
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lajacb c®s>ok»W ® oJdQgjsnss nfuoog^o<Do ( AOl«fl®sns eoocao) 


1 r ol 1 
~© 16©* 


i < i-l)i , *-2)3 
5 ,+ 6tS> 2 + 6© 1 


— X oaoonroo AaHtfto 

6<S> 2 


fQ^jIdSOJo AlOaJaOH* g>aJ<Ja»3C/3l<0a® A>3Srt5 ot jDT\joPg^3©t>ld ftjo 

ifni£® o^l^sng 0 . *fl)<roa«A ggsaaacn daeai daaAidjea. flrvoc^aftaflajfiro 
ig acmacdfil niaa-i&ia^fijc c/» t oral o nxotj^^^aoi or^<fl^.T»©63Bg3<ai 

^)»0»©60ado fiJtttJAo. 

{gaDas gOdgaJDnJo rr^) ua zo »" 1 § SS. Asmara 

(maebo©a> 3 cn§ oDC^fl^dya^o 09©o aicra. «fflrr^ajaa30»l|<nsa 

i»l(X» a Jlj®lonroo<a*ai)©9TO cya TvoflUo^Aa^raaom oDcl^dgjacio 
AlaoJaTOCo rum. ^aaiaoJanroco «»a^; vJ8»oc»l|«n9D ( ds r l » ^xx^aa^mo 
A Cut maaioi (lya-n/aa^oa AO«n§ ao©l ay&g-j 3 ^ 0 c/»©nr\io^3©o oioo« gg© 
0a©TOo0^3©a tna> wanrcy 'Uaaoo#) jajg^mDnrxjoAajl a>oa A:sn| 

oo ©1 Qich ^)3aia!vJafw>on>o(^a©(5s«s3Ao. fio«oaoor) daa ai oastuajaa, 
IJjaaiaoJarra© r\;ocg^5©50B^o oo©<t\jocj^ 3©31» go ^«r»acfl«1 aJoauunoDaio 
oaemwlaao mjo^cl^jaoi ^)30D©6at<^) rr^^a:® ^^3^1 even*. g><^ 
•S njooJo ^)3 iAdon«9®3dgCio. ^ojaJQoJjOiwcooR* xuanJOit»)®ior>)cnBo A 
t<cocr®c. ^anJa.ijar«»®o ciiTOdgcmirolejo •ya^uTmo uado ajooJo ftaj 
•®3Co1d9«a»i>e& i^iiuaoJaaa&oo dm©TSolajujld&>aoa>@©AO«rt5 a®aio dai 
iniolaiculAo Aiostntm aoJ3®1. «»d^oc)o ^3ix>3a_}octo>®nrvo(^3©aoiii 
don ou on no ^ nroo(^®1d Afi®noo« £Q© cry3woaA3®r|©)©cm ^aiUaaJa 
lAftonlaa^o ctntsadon nroo^E^ocon cli © sra A>flda»inao. ojlomdn»g a 

it - 26 a 




gcpoaeiyocao] 


?roc2Jro Q&) )CD& 


p A^o»onloJCQ'_ 

or>l (jjleooocn ana c\0« «a* anl coala <a> J 
?. a vw _)n^ ^,a3«ri> flk_i®sua\[ 1 

flt^iujcr^^ooi' {D«nf)lo3Q«la^ f -OfWoai 8 
oilop^aorala. 

a^oajo^ao^aey^^^^cgjiJQ od«m- 

© © cn *u o (JUor&aaycTOCJ^^ ,, li — CQo' aocuajS. 
cuU-Jocmal «»6ffijandy«Hado e^coel AajaanxsoefiaAcnB. |Qai©d> 
*Uvafl «® ©sswH «»«^§ £>«*«"> aniaw. atf&aooW «&W<n>lacn 
fiQ |aJa?uajgjo©Aain| {DwrO^y “cracmwaoncnoiartJa 

uj©*'* (29160000) *$oro«B>laar>ad&*osns anclg^ aoajQicna «d§tw» aa 
oai a*3^tTO.lcim^nr»o Aficsj. «oml©s acaaaH^iflilacn fea|aJaaJaj^o 
*Aaw* £D«™laj ©l©30»TaJg^odA3«n5 aoe^gj' ai3A]©o« aaojUaio «a 
©aj aia^np.loicnl'Tao «&&<«. sa®-ngflo 
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ffidil Aocjuait 
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*WlaAm)cnft gsrnl aaafu aaaojaai^j <oaj)«* oaia|j[7®aJgpo ^)os> 
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«n>)^ ®1©3Cr»Tju3^^gjoa«&3«n|»ortT> aocl^jcnao® aOOio B^gpoftl 
aaio a<rig>a«y3cu3<nA§ ajoo. eacooia® stuocnoeacrao ficii&aayoaai 
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(ry 3 a>o©AD 6 n 33 snir |D<Dru3 jy ereafi ai« owl al ©1 «es orr £> 0 . aj=6400g>on. 
m ^aJ3aJo=^^»=540Q f . 

1 a* 5400^x 60x60 == 4241’-9”-0a9v-nu>o» <) «lg(»«>Qi 

2® 2X12375888 


42-1 1' — 9' — 0 x ^ 


=2220' -39" _ 40" 


oo! ojp «JO D OC/5 CT> a © 10 



«/M>iorT)] [a#<e*»la3Q 

3. QJ< 2M0 , -89--40»xm 872' _ 8" — g-*^ 005 ®*"’ 0 ,, 

Z-4© 3 4<5> **** cnorruioQoi' 

4. aib — ^ X - 273' — 57 w — 47 r «vg^!>(t^c^1aicmo\«>i 1 

Z.5© 4 5© 

5 - / ^ = 273 ~ 5 ^'~ 47 " xaJ 7l'_43'-24"«e’oco«cu ) )8Yx ) fl 0 i 

L6x< S> 6 6© 

5. „ ^ 7 .. == 7 ^-~^^ .. Z^ X ^ 16' -6'— 41"' Aaflc^crflnj®! 

£7X© 6 7 © 

7. . - 5-41 ...3 , ~9 w ~37 , "cf^com)JVncoc»«4 

Z.8© 7 8© 

8. i 1 — —9 >-37 X ^ O' — 33"_ o'" g>nroaaiei« 

L 9© s 9© - 

9. nil ° = 0 '~ 33 ~" 6 '" 0' _ 6"- 12"' ^aXlsacot 

ZlO®* 10© v 

- f>> 1 1 0' — 5'' — 12 ,,f v ai . * 

10. — . - O' — 0 f/ — 44’" aila-ioai 

L ll© 10 11© * 

-- Qjl 2 O' — 0"— 44"' X OJ . - * 

11. — — # 4 0'— 0"— 6 f/l «(n)or> 

Z.12© 11 12© 

(rulaj cmflaisrealofc e^eoloaao® ooojo c&OgaiaaA acaai^j 

©iu^fcmo). 

€< ml io*ay aijaJaKigjsim V ri$tro onjocaoQd&Dfnf o £><?> ruodysw 

ftlcicnlcTOa ge<sg^3i7ftC(STO©a &sns3<0«3o. ^nJ9$ a a9'io«jn969Qda« 

“crfliDsy nJ 3 «jQi«jgsm ” afl)om cryacmoOAa^ ^30®c«#l1 

asn®3riWio^_|Aaco: — 

- , v H13 Al 5 All 

B^^Wo «J»<» = aJ -^+£^-^-"* 
jd=1200' — 0" — 0”' 

JU3 1200 x 1200 xJ 200 __ 9a , jq.„ 

Z3X® 3 6X© 3 

a)5 24'— 22*— 10" X l200x 1200_ ni 

ZTxW i ~~ 20® 3 

0)5 O'— 8"— 64"'x1200x1200 

Z7X© 5- 42© 3 

» ig«y »aj"=( 1 200' - O''— O'") - (24' _ 22"_ lO"') + 

(O' - 8" - 54'") - (O' - 0" - 2') 

=1175'— 46"— 42'" 


*.j °$->r*y=V”G&>,a , 0 [-onis) 

aj2 aj 4 t>) ft 

0*®o=- J 

Z2© Z.4© 5 Z.6© 5 

ai» 1200x1200 ftA „ „„ 

7— = — =209’— 20"— 21'" 

Z.2© 2X© 

o)4 209' -26"- 21'" v 1200x1200 „ 

t . = — A A — 2 7"_36'" 

Z4© 5 4X3© 3 

o)» 2' _ 7"_ 36-" x 1200x1200 

Z.6© 5 ' 6X5© 3 "• - 0 '- 0 -''- 31 '" 

••• ffl-^^)5M>®<.=(209'_ 26"_21'») _ (2' -7"- 36"') + (O' — 0"_ 81'") 

=207'— 19"- 16"' ' 

■’• *U"S , “) a * A0s ’l=©1^8 — MOe 

=( 3437'— 44"— 48'")- (207' _19 '_ 16'") 

=3230'— 25"- 32'" 

(U3^waaa«<fl*i«is ffiag^swcdwaa a«is3jMioa_)*!)«o: 

|cl 0'_0"_44'"x^-’ =0'_ 6— "_ 2'" 

* {(O’— 33"_ 6'") - (O' _ 0"- 2"')j x 1?°®* =0' - 1"- 38'" 

540(r 

{(16' - 6* — 41'") _ (O' _ 1"- 38"') jx ^ =0' -47"- 36-" 

5400' 

|273- - 57"- 47'") _ (O' - 47" _ 36"') | x = 13' - 29" _ 23" 

s 54 00 2 

4(2220'— 89’ - 40'")- (1 8' _29"_ 28*y t x — =24' _ 1 3"_ 1 7- 

if „ 5400’ 

j(V- .'.sa^|«^oQ4 =(1200' -0"-0’")— (24'-13"-17'")=ll75_46-48 

1 — « ■ 

i\ 0'_5'_ 12'"xi^.^ =0'— 0*— 15"' 

« 5(3' — 9" — 37"') — (O' — 0' — 15")}x — =0' - 9—22’" 

rn 5400 3 

| {(71'_43"_24’")-(0'-9"-22"')| x l^ 2 =3'_ 3 1 ?"- 3" 

j 5400 3 

I {(872'_8"-5"')_(3'-32»-3'") (x l^ =42'-58"_23'" 

|(4241-9"_0"')_(42'_53"-23"')} X 1 i^ =207'_19" 17- 

^ 54 00 2 

m^alOo-lcrtxOo— 207' 19" 17'" 

sa^iyo *1=3230’ 25 w _3I'" 


•CoAcy ] 


[ ^«M)lsooSn 


IpofcQgJota;©] 




[ «oo4oA 


fga»oor) 226', 460', 676' \Q\ctb> gss&elajfaa 24 ajoojsjb^ 

q®o «oi^j “orcliocy Ai3oJai«jgsro ” ayosoo©*,**^ 

OiXJ^ooi 24 aaO9*y3<0®5a<j}o a 4 )ooajo nr^<a^® 3 ;»lg oiototooc. 

<a3U33ajDalo6TO^aQ0»]©1<dts cm ©^©oela^asyaisaag <q) 3 q<f 

a»: 

ar)la3ei«4j383<i)cr>8 1 

©>xj«nr»3 «3o© nr^<eiw««flsw>3 aejyao ailsotaaoioroo I! 
cjulcoa^i^acnootaoo dfcago jx^rrna a a co 3 c^co do stifle q I 
@C09aO 34©3 noacac^aoo ofli©a©«m«JQV3imvc^8ii 
i$OJ cf Qjl^euo OD3g CO3«0f)a9i rulcga 00038 I 
^ eul QQo^3« ilJ 3 A A J |^3 0O« CO 0« J © 8 II 

<Rag)i «3 coe «*3 al©o ^laacn^rr^^ijl nr\>a«u I 
c©ob)o3«©© ar)la3^3«©3 «ajcofCtit »3 xjuT) . rvflrru^ c8 II 

-OL03»3ftJ(SQ»3CO(i«D ar)UaJ3 Cn)oa«aJ3 0030^1 Or\) oh At $ GJ I 

©so©© 8 gLjeroa© 3 c eoo 003 coa^ccoooa^ajs^'aj oil !l 
tuWo ajai3 <fi>iA34ejoa. 3 a-^fliyo anot-ttaacnscns 1 
Acryacoasea cmcooiggl aaduo oTloa-jrruaef) *3033 n 
<»^©3aTaifiL)3nfu>3CT^3 aioacya aau:<iaj3a"i®a8 ,5 l 

©l«jo=i:*(25>*c^iJ <is4oi3 oHao gj£? — 3437' — 44" 48"' 22 . 

^«jaai££o— s wo co 3 *> <Qjoanr>AaiDf03o emeu no cooruyaoa^cuoaaj^agj 

_1 1818102-50—40 — 3 — 15 — 20 — 4. 

cnlaOffy £U3'*jaj«g}sinr> 4#<rn <ryao»o©ae>3so$ a audi o tPjo £s&£ am 

ftjIdMo^jAOCo: — - 


$p A^ea^JCU — pQ^ ajQaJo. 


ajoajo © ojq,< 0>3 aooooJ 


©A4 coo§ 2B^©om» Ag-{lca®3o 

* % sa^aJOaJoi=*y 3a^-(- - 


ffi'i|AJDaJAOICOo 

*6 X difto 

rUOaJoaiCOo - «J3aQMDo 

K — a$Tn(0) l©nr> y ~ 

6 X ©n*y3CU$o 6 X ©l^oaigj* 


a$flY> 


is^O'Xiinoo 


J 


icyocQ^loa>oJ(t>1cu1^cD) a^a^mo<aa©^<a>o<Oo 
<TOcr>aTO©o gos m^OQQxmmlafYD rotegioasroo ^a^cii^ocn)^ 
cm ^yoQQ)1<flt>ffiocD>1§ 0 ©<t» ojfolafisioa) a^Ocesiltmltolascm^l®^ 

(T^€0^O<9Qo^<0bO<O^<OT) ©AJOGJOfTO). TOculilS 00®S &Q%***^ 

ft© exyonrx:*)©© tfT&fljfia© ^osTlAzaaoTlg 0 ft© u©lciilo® 


yjjytt0c9$, a®<p}crto° ^®aj©©l©sn§° <i®or» £®s«5Blccygjg ^joqqTiA 
flj^TOQj^ail^^g 5)00^0 6) 5V0 (0 3 0T>1 A ©5)1 003 (©oftaOJ gfY^O. OjUlOD 

Agjl^ 0 ^Q-joooTlAaJflDl 

Ifl/lflS <D3S)eJ3cr» Q iSTDojl^S fitl^ROJOQo fi^SYfOCfDDCQri^ltDltfiQo. g)<5> 1 
fi»° ^SYjyDgjlcc; cg)3Qa»<mffilcr» 'Biaa-iJgnao fl^paitacn sshid^. era 
iajpg*<sf fDa^ayornio c^o.Tyo^^orsil^l^ldsactr) cy©o)©tDl©><o6 co»d 
$© 3 cm* ary 2; o caTl^l ©l^cco qj©iu?)$>s (TOa^ooooasDAcmg 0 6Td 
ataaio syoaals^Dos alters* ^3<sT3>ls>ta<^o nsraocealoa/ «yoaj°. 
gajtas ooloo^ jaj3oJaj«^5tir> c^oco;©®)cm «j)<daaig^o 

^oajl*)or)aj©^g*cnr)s^g ems^©© aD3<Dc8^®3dBicm(^^3ai^<OT5)l 
0cAo cYvmacn©^ ^Do^vjacno'ii^si©© €i*ft>og^ 5 Qjl^srnc^icrucy 
««>OT3>)©>s>&i o^acruasboj^zo^c^orf. ^ci|^onru®ra)1ffl>«56 

SgjQC46rg3c&^ gODS tOTg) aTisC/Oa^^^. oilsicm ^0*33 wioajlwoAo 
oi^sxmo) cy^OTuaSuai^ ma))fi9jon© ®c©oaio«c9>3slaj^«ocfljl 

jlcldWo. oalsiono 0^a^2l3CCn§1(olj9«CVT3 OJ©l(3^Q|3oC««5Ya)l«>oAo 

f ^oai^o <^orn30;^oj^©©l<t54 <U3(ml iSY&)CQTl§lcoWo. ac^oslcu^ 
040 6^0(3)51003 ^QQ^ifclaao. 6Tda^3oC^)o OJ^OllaJOStmn)^ 610(30 
(Wa»oQ;3<o6 ^«3«e9>3s1<a»0o nroa60B^aQan§l©ldMo. ailsictp iyac oHa 
aacoTl^erKOad^l?^ ajiH(3^ci^aooo < 3ra)!3oAocqfo Ofy<^«3ajn®1d08CfD ai 
^e^o^3ooo®r©)3oAocqfo ©rotaaAo ^jaojlsicr) «aai)«s6 €)mj3 

^aiOCTDlcl^om ^sai oJ(OO^t)o’ c^)c ro cgacQ/forolcm (mcesaig^o 
^smaaaoo. TOm©1o© ^ocoTlA^osaiasl^^sjs 
lAos1g8joaj^5Ot3S)^fi)c0«35n| oyDT0aj^os>a>06n| ao©la^. 

aflfcJ6SBdo ^-joaylcajgajoiAosl oj^5ob^s>s (TOSb^^ocan^lol^oj 
(fismc^ooweDo qJ3U)1q <$o jn§l<ola»c»ot56. culsiom 

woolsiaio (gai6ofiOo <3)5 ob^c 6 ©tsonDolg^. aycft^yocoTiai 

AJcIcoIa^SIS ^a|DoO0)01S^5)S 3YdCY©©©3)ls)0^ O ^)0O4°. ^<3)1 5) CD 

Aiaoilaj. 6td(3)1cna 0 g(3)loa6o ^DfoitDls&aD o^)oiruajgjom> 
®5)o1<o6 ^snal^° m&m\&cntodtoOsr% ao©1cy clo&jsy ©» §d<d <ro croc 
goaj](o6 6TdCT©©^joQj ao Acroraf. ajlsi otd ^<3>15>cd ^_j3 

«^3a^3oao^oaJ©mlr5^ £h|, ^-jocsanA^ocu^o c^3Tuaj^o@b*<3ro> 
IteOOo 6>_£2JQ@° a^aODlolc&altfri} cu^g? eigjOQoloWlri 0T& 


* Q^anasltm oa3Q®3« aj3a.i©Z(na(3£oo. 


CLOO ] 




dgjodo ory^3Q^ooc^2i3cori| airaagD ajo^tutas, 
waiWisi. ^Qg^oToanffl1fi9>!c6 ajolcutas jaj;©©ot/&o (^tQ>l§l©ta| 
cr&flntam (D3ftj]«s4 g^sml^joci ay<d^2)3<a>li>1<0«cro aJolcul. g> 
«>co ^ajDc^lcejaJ dIcuI^c^ a^c&^Ojra&aj^ooo. 
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But ois: eu 2 s 2== eia: sn 2 a 


and ^^2 : <naJ 3 =snj6nj 2 : si>j « 

r 

, c 1 C2 JF » .7 2 

. , C 3 

r 

Generally /mi n—^— 

r 

fl ‘ m jt n = mtt 


! 2 ^/’ 7 0 

I jtfoaagjacwo] ^ ' [ a.ooi 

Qn iC^on 

® oaao>Wids ©*n^«cn(^o/(sfl«y© <ft>9«n| aDcl^cnssai ©ac*) Agos 9 093 
993 « 9 ooci 33 xn 9 (Ul 09 Co<io 1 <la&oaa 39 ai 3 nj 9 cnieonl 8 oiioaQ 39 ^99 
1 ^ 3 Qj 3 QflTl| ai«so. g 0 ^ 3 aoecmo aosMcasGooraoeiolar© a o& 02104 a 3 
5 j 3 o* auOOJo gayo. 

£<£\ 6 )(i 2 q oqjdMjfl:.— 

fi j) S j j 4j»n*.‘J(i®80(0 24 (^9(06)0?, 

ojftloajsno 39-cS aIqj^ fin 1 cu 3 , ai 2 gj 3 sfifi&QQao iuOaJm«nt©saB&>. 

I «u 2 anig^sasmooiyoQi^—aj 

6U 3 cm 3 zs^nmoojs^ 004^5=93 



ojoldaioio 39. 

A «aj 2 d 4 )om mjatvuosuo ai } aj 5 o(D<to nruanr^^aan^nJo aaiiyaoAcrn w 
® QQflaaaflfli (^c^r)o963(rra. msn\M|0SG3^^a)W dAOsliyo «e*©a s.ensodM, qj a£) 
«fln§afi«$cn)cTO i^acsro &«ACbc&3c dAOslA&c&ao gB&jjeldWAfiOeoni 04 
feJaj, ms oflon d< 6 ojA©fi. oiidas. SU 1 s 1 , aim gacuoq/6>3 
^•tfCOi^daaao bjs, oj 3 6 Q 1 3 jaoio$©s dcoow^ydoc/ao © 3 . 

•UjeKOj o^cm t^^moftekOai a«3dA3«lAg^asecb eioj g © 2 a®<m 
e«odAOsl Ag^eaadao^ 2&^638oanr» cntcaoa3a»l§1an6)s 
1. o^oaatmafflj aj 1 ej® i , aifiu 3 « a 049 ^^ 63 SCb ^e^AoomOoi oruanr^ 
^Oflfio^o flwebsroaaAcniQfli eisn l =aiaj 8 . 

/, ei© x=! aj 3 <o 2 3 missel®.. 



> 


DO ] 


aur 08 (j f&ocDoyomjo sue— :28 -o oeyoQj p = fi 3 3 . 

a 6 Qi 2 su ay sirD 3 su 3 j&<d gDej^OAOaffiBcb, 

A -i a j 2 W 8 X a, !l fil & 2X&x 

tfra®QJ3$> «AOSlsusnujo ejra 0 = =ai, ©? = — - — r^~~=: — '< 

^ j 1 x c^oorooaoo Qyocn)oa^ r r! 


§333GJsrm>&===ajoO tt =ei<o, = — — 

**2 1 mtnn 


X«! 


cu^orruosuo 

culanmago asu 2 6 QJ 2 , &eim a^om^l {tgj^j) 6 BBcb ^e^OAO^sjBcb 
ayoorvogbo cujooruoai.o 


aAJrrais- 


asu 2 xaei e 33 X « 33 


a^orrooeoo oyarrooBDo 
* eJXa + QJgfcgirr^gMJg— 

® 3 X® 3 S"h ®2 2 X®i 


ayocrooeoo 


ejiu — &i 3 fl> 2 — © , 

oyof^osoo 

eis ei® 3 ^=®2 s==aj 3 s 3 :=s ©®^ Q:i, %) o * d0l ‘ Os ^ 

=S :2^.oosyoai t, 

_ e 22X fi 23~ g aX<9j 
0^)3 nro Dab o 

eis -|-QJ 1 ©i = QJiS 1== ^l£iaey3«*9>3sl ff s23-0O8y0Qi 

_ *32X«2 3 -i-«2X*i 
Q^Jonrooeco 

gDajlas aJQ sroraTl ©1 t^s mo igf ft.rao, ©$ngo -ajoajsusmjutfasag nrysffi 
fro . fnj3a3 0^fl3Qa1|aa gP® a(r^1fijDt9fiiioni ft«i33aO©OT)Otf 
qs \ <033ffn(5l<0®3 o. 14_3o^3ail8o6oaga'^03o^3aal<Botfoa8o AUaJsraji* 
®QQ»ocjr>arro)(D6OT3§0S gtt3«<e53S^c0>6»a adfcB^crm&loaio ajcMnlso^a^o <fcJ 
d9®3o. 

ajflftaeiajo 40-rc£ AlOaJo<&)ai 20== AlOaJ®QQ;OCOo 

ss=20 (=s!4-f-6) nJ0aiaj6mo55Bg.6)s «ce?3C0«^ 
«eT\ai 3 s^ai3aJ0a3i©6=8(s=:14— 6) ii30a-i6iiemOfiS8g.OS 95JI3W0 _'-| 

(Y\>aory^3aj v aJ 8 aJ 30 s=12^O(UQjsn^>tfJBg : 6)s «ai)oco<mroi6)aio rruafT\^36j| 


(F»«QJ3Cb O) 8 eJ=:SU 2 O ej=r;j0iaO>iU3aJaJ5mD6BB|.OS fltteusjyocij 
(urogt6>«3>osn§ M(3©3cT>c^3m)3sbaoQanf?)lfl3®aT3 ©ai— ajconaro^aopyaa^ 



c^)onr\;3Qoo 

j^~ A*OaJ a.’fflT\0<30Q> o cos^ooj w == 2 (). 00 ^ 004 ° 

=© J 2 0 6QJ 2 0 
mQJ 2 0®3 4“ ©2 6 QJ 2o 
= ei© j -f fti-As 

ayonroosbo 


[ 0-^=0 


mjaa^s^aaftanio aioai^n^actio aramo sUj >4 ==50La«sT\woei3o^3on6>fl3o itlR; ' 0 

(£>©. aaj 14 a$mo ayoarooebo ofuanr^flyoai^®oc»l©l<ae 3 (m ej o 0 crr> (ynaai!)os |j 3 QJ x ^ooog^Qg^asl-f fg^ooc^jogj 0 x 14 -oosgjog&osl 

!^c/Dlo95rrro. 


Qj^ooruOgoo 

|k iiJ 0 OJ A] STYU)0 00© 90)0 0^=8 _ 00^)304° 




Q.«CQ- ] 


[ ayc&vcnliSOaijj 


oyocruoabo 

QjgA moQiaowjooi 0 x ©*?Jo«*Q s ^— ofS°oo^QOj X ^ - 0 °”J aq *>Q 9 l 


— cu^onruoabo 

xuoaJ^smD3<»»oc«<iAOs^ayocg l t ’ == 20«^3Qn®aio *&qq\ 

=»sqj 2 Q =a oi — njfitu 2 0 
oi — ei© 3 

^IsX^lQ— *6 X*H 

ayartvaeuo 

aJoVma W3o«jo« aosI x6.»o«»j»«Ai»g l-l*- 9<)1 gW x6-»«©J«ot* 
= oyoofoosb© 

^OaJ^ 6 mi»C»®«AO^iyOClJ U s = 8 -Oo^OQr\Oflio dAosl 
^ajgSgrrrejSj+fiUg^s 
s-ais+fiiOj 

n.ac«AoaAQ S 1y6-oo«J<iAO s1 + 14.ooig;ooj v 

— oyorruoaco J 

<2jd9>o©oam<oo 

<0YdCTOCK»©o $g<D C^3Qa(WDlof»<W©COO £-}A0©«S8o ©Ajo^on®. 

eojlos @(w1<»iU3QJaJ6rruja©«B)la>« , » a^qjo^ 0 ««WDoa^Sga 
^fljflai^aajoACQJ© 0 . fD<or\©>e 6 cn)aoq£^3a®^«n®lo>of»° 2 .® 1 ®** 
oto aAsslsuemoo <o)o$>fl»3«ns<ggf> orywiWof® @<m’)caisg ! )oajla>ri, 
era all §<r»° scEajoa 4 «a 3 «coisu 6 nru)o. gjorlei aissxo «U 6 nrujo gn 

QOigOof) 8tft>3s1sU®fTUJO «A3Sl<n>3CBTl n\>aoq^3Sbo ‘® , g$® ac0 ’^®^ 

«g_jo<o 0 ^«c^o. oiloctn (gjforlan^OQjl ©>«>&* e>ma<6a suarwml 

<090 «A3Sl«U6OU)0 (WO0O3 4A3S\<fll3A0f0@ O . <3-^ 

»^J3QJ1«C03§ ffiejjaowtolaa. Ag$«. fflailsgfc (~»^3 aa §)‘ 
«n»1ffl,<09 ©«fl®«,|CQio cy 4 w®oi« orOB&lejSS m)oaJ3®«<WM 
sassgs «9»g^a3t6iC03jg o . ggaul«»s gJffi QjIroflcaKjjsojlsoos^ 
ao*< 09 . 0l^|9^ja3«m», truacq^aaboio grroWo* 

aeacocjjjJsorvoabaaAOfO «*3sla»o © 6 n$ ^eawnao&ifljeOo. SJi® 
C®W^ 9 Qi° gja^o. 0rva0^^)3a@g)flJW>lffl><™§S •ASSlSL16rTU>QA 0 # 
(oHooio orooaJ3«R(m»1ffl><09 rgjiwIcaWjjOQ^aoio 8 <afinsmstierru>ai* 
«gaj ©snjo goa^aaxieJOTaOo*. eaiaanwmig-jAaeo ©KOHAas!*** 


* an ^(3/Sielb «sn»o ffleyo*o®«waoaam»W> <9<nfl«* ffieyaAoe 
onio eJAMansmcb ojownaonlaia^nao gttffi <^<M»a#A<r»lg)- o®(tnsirf 
a,o<o« 8 ao®«n>mo“ anB^jOiOioo (H^aaya cooroW ciunaai\<aa(n» 6 ns'’. I 


-ji — “ 

K® »sa egjDco) o ] [ ©..ocii. 

Kjfl©')**ano Qjaasmaxi&JfijfiOodW Ag^aoco^aao^ tajaosmooool 
§«3<iAoslAaocQn©ldworr) ^^ofLQ^JsroOodW Agf^aacon 
29^0(03001 a®mo ctoIoq><s>o. gosroan o QjH^ca^oAgnr^ao 

kD ©(aflco^joan^nio «xwsi<e«6U6Trujo gajcQ/ocafl s)6>0oootlAo 
|*>A06r>§ aiffidwolo^ aAosIsuemjuo aAosl. aowasxto 6)0 0^00, 
* | waorjj^oojlQnAo aiS6)<e« cstd&bo a^o, ©ajflcawjooalsuiio ais 
6U6rru)o §« 5 ®Aos1(5U6rauo(W«ar> aAoslcs2)oAanogg 0 5 gQgra 
a® {fl5^c/&>o. gocyg^aoA«<TijoOo ^o-jLQa^joa^o 8 jlajflcaj^Jo 
^Q±o g«AioooT| (g)'oflcnjgjoc4 gataocaH «AoslfiU6mjuo fijofiaiaocaTl 
g©l«ajo(® agjoDoci aJoSQJaj^sxtnto g«ocug^60Bdo 

©snfla&orrao A&ertmg (gefl^ocsS sxusqjao *>$nf {SYgjauocuAOo g. 
$nso^o. ^ajool«)ofio ^qqjoloo gfincffOAafio (g)(3?loQ;^joci^ 0 . gQfiweaco 
cq|o Q-lol(W^O<e®(JlCCyo ^a|g)O<0«*SCQ|^5m3c6®3o. ^6W3S)C1D ©sn§° 
«nf&@b^o<e»s>g aajscyoo €tool«om>aa56 ©sr§ ^OcOa^asa^o ^joqj 
««V 0CO(0T0)lff)oio ^jOQ^ Qjg grg) aj30^6^g, ^aJ3CX^« © AjOgJplTOOOaJI. 

[“cos-io nrv-jftioeQj^o1««e < U9lc^««n «3J ,, fi9©1 aoau'iifc 

a <0ado ©snslaaAoajfo <ug^fiOBa1oion)or» oai*^joo mai ©srelcnoo 
(rwawacenoaaoolol^aom AiosiaiojajlQoio oj^Qan Afisnma © 

imoaioQjo 0093 coiBm era era ©3 a a AiaaJJo9acoml(tCkioooa aoaooo 
^oolanioQoaa jyaaiDcailg <u«o. ojosoiqoxs aj«ojgoa^A3©o ajlarm, 
^iy4<»:8 djcqyco aflboaoi ©^lyaojo aios«j ao|)aa,” efco&aoog) ip^a 
^©•do ©sml^crxsjo antiragflcA ^cmljy ©liyaAasrg aocl^g ajdffcuaa Acno. 
| fi2ail«so*o (rtjoldftjsuo 41), 14.3o^|aoi)®ctioa#o 6^oog;aai1«n4o 
|o|o ojaajfiwgaB «way33a»©60Bgas gttadAasl^ataa oi css am cm a 9 
pens CT)]<5ru)<0SA. 

|ttJ©1«aifiuo 41_«i Alaj 1== jijoQj30(a<oo( == 8oLjaQjfiij6riu)65H^6)3 Sc^occ^joaioj 

g < ®*1^ 3 =Aiaaj«Q»aco©( == 20aioaJsu6mos3b§.6)s acvacoiuoaj©^ 

^ /. ^ » Cn =C/?filJ 2== «®(^jU3 t Ufili6ItU3©8flb ^jslaj)Jg>°. 

I am am rujonr^aebo cu 1 tu 2 a^cro miacr^i^aanacr) ©©oiea^a 
©^©309 oj a^cm snTla^ajlcfc (j^c^ldMcr©, 

€U 3 «U=20-O«®yOQJ U («2 0 ) 

SU 2 ai=6_o«i8joc^ u (« 6 ) 

aaj=<««a)3ooc^acrooebo— 18-o©iyao^ (« I? J 




Hi 


41. 


6 U a ajffQJ ^^jcoloi {§al 00900 su^stUj saijgDdtaaaw 

usaj goal n^aor^^ojeagoaoTli 0 aa a)oit»o aj*>dfeoo, (<u©Uaj£uo 42). 



t©l*y3qj<nooto1ado -aJ$©oo*a<tT5Ci 24 24 

3oaa A^l< 6 acna. go®ajo©ocm aono^aa. 24 nia \ jqj srrvjo otq o& p 

sT^9flbqj«a«K»)aflAo cytwoaabo coSI a aj ora - ggrul as 

tmj30Dqg a caojojes 0300001039 ^aj^^reQocolci^aorr) nrvaa^i^saaaftV 
kg^cdado* ©1^3«bc^ojooj»lffi>o& Aa j^oaJAJffmjucjolaoio nrvarr^^s^ 
©1f^ocy<w»«»la»oi os&g/ao® iro<sb*y3a/\ ©l^aabcyowi<Bo)afcO& t>*% 


(^^<&}\Cby inrTOn)^ 


o{J)*Poa@^ocn>©] [0.^0© 

Ai3Ajgu6mu6oagas nrv a 0^^304 ©T^jcyooowTiaoi 4Dtt*0fttt)«^9<U9 
acto. gjsoaacn 0fc*^3§$aoi^aA3fia.«rn<>. oJfclaaiajo 42.ooi qjmo 
©T«)3eb^o»aaonD A^ldwiono. oi^sqj 20.aaom «y9Qi3*Q090&> 
su 2 oj6tu o4)nm n-iaru o 20 aj^ajajsmuaado ^sloaocra ojcro. mg 
aajjaoj su a aj jxia'vJai sityu ^mdo ^slcag}*. WgjaQo otstu 14 aJ 9 

aj^i6nrvus»§«s <*®iCOc. oaag-jodo oisoi ©l^aeb^cjocjaflofc 14-9o m> 

aa^i^soaicra mane, oraiyado ©1^3<^ooo»loi ca^g 14_3o «eoi^>aoaa 
otbo cuana. cu^aj, cushj «»^^ 3.flag3»l§lcl d ^3aT) ojalaai 

wo (41)0&j ajcioo (©1i|;5£yw»aasnoagj3. «Mg-j3& fl&ailes «uoj of) 
rmg 14.30 aaabiB^aa/*. 

IS® ©csjacRsdOjocm ^ a octroi ©crn ago nroatoldfcno 



aU®l«fljQj» 48. 

ojolaeiaio 43-ari aIoIj, gj^j, qj 5 qj, a©eja«rc> <£*» AiaoJaismoaedo* 
oj A a, oj 3 «qj o®mr|Qi «Tlaj n oflaij o$cro hiooj« 8 §.qs awebag^o^cb. 
aj A aj 3 q^od cn;anr^«^9Qnoaio a«yo u. 

A Cy<OT»3A^0 0. 

oj^a, su 3 cai agjrm «»eb^3Aa£b cycrwocwi aj aj 8 o®nm aiflaQoe®s^ci cgj 
leW«w»jfl«Qiggo caoiOQa 

•sHoj 1 iuOajfiU5mD*=*\aj 1 . 

<nal 3 =c:^(TO A13aLiOi«mDCB^©S a<a3COorrAlfiu 3 , 

€Uioj 3 == ct) 3G4 aj3Qj«aiffTu><sacb gslogf*. 

S2 qTI©s aiscu csnj AWaJoismcfia^as cnjanr^io^oQjaQflmaieo 
w©nQi, aeuftig osm|o g^3AOosra©aor»o aostoWj ma. 

CioflQs aj 3 aj s fiu 1 o^nm i©^^flrofW, £J, sal o(J)cm fioflctyaaCb ai 3 qj i> 
<u s 4I 3 q$OT) a«*§.©s aso^aoAaw. 



a-cOau] 


/. OJl^3 = 


aj S AJ 3 =2ai 3 «j. 


SUgSOWJ, QJ s OJ s Ql x fiftQJ ^^3AD©«dftiSJ<D)fiJi3a36>6rT)0ir'(rf > 
aJ 1 GJ 3 =2ajjfiJ 

fiu 3 Ai 3 =2aJ 3 6Q] Q|(nto QMsadgjo. 
oilaj ©"Iwayoca oO Aosr^ w , 




a^wi^dfcDca sai axol el aa on© a ai &»1 o£ , ggg^omdo su^saiai, 
<u 8 aj 3 cu 1 gayoAJCfioaaaaj^anrao cuaaagja. 

<®o«a_|3cb Qi5ai, aj x qj 3 ©pj^alflftaAOiSLfnao ajj nJ 3 = = 2 ej 6 Qi oQcroc rrulawAj 

col. aiiflJj oo 3 oj ruDajai5mufiS8|.©s miaoty * 1^3013 am ©§jo, o^)cnfl| eiiai ©09 
xlioclJ ojsmu 63B£© s «0Qba^3©Q)(rt8o aim*. 

aejai s , asnjj o$nm (©^^fitfesCW* 
aai 3 =s=aAJ 1 (©snjo oyoorosabsaaeb Q®orfl^ w ) 
ejsu : =oJ i a (at® aJ3xJQj«mi>0TT»l©cio «oso^3<aaflb o^arfi^) 
aai—03 (ota iijOqjQ 4 «tm<nal©aio oiiaooocu^anruoebffrQCb ofl)<rrft§ w ) 
croaojocb «pjoi 3 , taa^ 1 oflrm ^(C/tpaasCb orugyiQjAQSOsro ffiaygjbCb ad)cm 
OJmo. &i©sai a® cm <^<^oraT|<oS ©fla>=a« 5 ©&i — < iaos% fcisais=:«e>gjjo. asiuj 

o^cro a8=gMj QoJ^r=aa.os^, taajj *e>g|jo, a<mAffl»©ei a«o«A3s1 

Agrgssacb asooolskQaj s«o H ass'! AgjjfiBaass (£><J©6ro anaJ®l«B8lc8CAa#A 
a»3(», eft's fv^t&aado ©snjo gD&yoAoegracb. ©gu ©aJ 1 a afljcm 
mj^^Aoawem @^6®eaoc»2i® AOarg, aieea }, ei<rj s a o©<m Qm)9 

*»o©6B8cbc®Q<™. 

ojolaeiajo 41. ci ftia»l©4rol<nD0 ajjaaiooTtaai^fifi & osoio aj©, 

aj 2 &ia> ei©6tu a$cm isy (CKpssbcb gu^aia ^©oarnaafli^ 

ai©6Qi Aft^O8(flaM0o. 

^asarjc — attioj filSia— aaiai. 

^jaoarDancjtsseCb-.aaj, eiaJ a ; fiftg^aoat&sfo^tiauD, ej© t 
ooiajX^s « 14 XS 9 

* Bi© = = — ~ 

®6U 2 oyonruoeuo 
acu 2 ayomjoabo 

aaiai© o®orr) ^^oroftajo <8»|n^o = aQjai5 a«=*u©j <3«a,osl— © qj, 
6m© 2 ~aojei 3 — ©£J 7 — s t 4 3 — aiosmo 3 . 

601© “' V * i i 2 — ai 060} o 2 

&g)<jaJ3Qai®)«>cm ©oj 2 2 — aisy 3 2 - ai© 2 =re c 2-,aio5ruo 2 



5)<T>?rry><T> o 


rOAOglOQVo] 


[Q-«0«) 


;. ©Oj ,z=v«^*— aio«nio 2 

,*, 20>doi^OQj v ^ttifi-f‘ A01 ) 

=rV* 14 2 — oiofiOjo* -j- V« 6 2 — aio«oi« 2 


aioauaig^rr 


«14 2 X*« 3 

oyooruoabai^o 


;, « 1 4 3 — 01 060103^*^2 _ 


cu^onrvo sbcu 


l| * 8 * — eio6Qlo2— * e 3*— 


oyonruosuai^o 


h a20-oo^oqj« = v ( « T 4 »~ ‘ a ^ X ‘C ) + V(V— - ) 

^ x 1 cuvoofuosuQJ^o ) agocroesoai^go/ 

*14 V cy ooruoebai^o — « 6 2 4. * 6 Vchjo . ruoebaijg 0— * j 4 2 

aaj9cyuo«bo 

*14 X*l8 + *6 X *1 0 

oyonruoflbo 

j o^omioauo 

/ Kt’laai aJ©<gj*o (0^9 o»o o©cm. 

I £ft<o ifioiocaomo ft«a^on8ftao093Si<l03C/)a^3C9oa(d)3©ni$o OJtB O10>3o« 

^00 aaoTloi 
|«3oD©cmo: 

8376iaen Aioaj©wil©oio «Jooi v (15-9oaoo3iyoQ4 0 )s=2858 # 23" 

1 1575sftan aiaajofaldoio (7-8o aQOo«^oQ4 w )ssl520 , — 29" 

^ c^)om30& 5ftua|®s ao03GO*9(9 4950' A33tum)iin^oa9o fl»aw©aow 

1800' AJ»ajan)aa6o<9o ^icdsag. oiaiastiDo* «o«j)3c»g 22_3a«<wia|o 
l-3a*cr»gjo aaD3«^34tdo s^aif 

15-o®|y®Qf's=:2858 , -23* 

lb •ggJOQfi© 0409*61091—3 19Q9' —55* 

7.3o«^3Qi w =5 1520' - 29* 
t^»*yoQn©aio«*9sAss8083'— 13* 

••ajoJb 22 »-«****»»* 2858*— 23* X 8083^1 3* -i" 1520 f — 29 'x 1909* — 55* 

° ^ 3437-45" 

■ 8813015 — 7 — 59 + 2903996 — 27 — 35 _ 1 1717011 —35 — 34 

* * 3437' -45" 3437-45 

e 3|408'— 20" (<«*!» « a flrt*:>c/5i) 


*a 2 X«, * 


28 * 


o-« P«y ] 


[ cq/cditJ))fiOaiia 


8 0 ^ ftn ^ (88l30i5"5-59)-(2903996”27-35) 


3437' -45" 


^ 59090)8-40-24 
3437' —45" 

= 1718' — 52" «a<»3(wv«M) 

sa oneen a.ara3<aao^_jA0©o: 

Oi^QiOQ-i#r=l«o — 9afl_ 44a2&fl. 

Qjg2«^oa^oaa_i3 goH^ co cuoaJo— 134' 
o^o^asoaj©«t»a»6)nm «oa>lan4o «pso«^oQam» *ajW. 

c^a|£U3Qj«A0»^=:V 11818103- 17956 
=3435' -8" 

10-oo«^ooi°s=2092 r -46'S «aos1=2727'— *21" 

m W ^v 2092 f -46"X2435' - 8*+ 184' x 2727 -21" 

3437 —45" 

7554397 — 26 — 8 
3437'— 45" 

*=2197' -29" 

k s 

jo60Jo©d9»06r^ ajOaJ4co>ocoooQ)*cyo c dtf»©a aJOTg^o^AO©#: 

lS-OojyoaTloiaoInrwo 7 -o*qoqs\<Aco\cc»o 22_Oo^oafl«aoc3%o 8-001^00)1 

OQQCJO Ol040R»6mo. 

^1^2 158' -23“X 1520' -29“ 

3487'— 45" 

__ 43461 24 — 13 — 7 
3437' -45 
= 1264'- 14' 

aiosoiaj^o=:i59828S-55- 16 
16.o«ty9Qi^.=8170355- 12- 16 
7-«<xy«a>^»s=23!I869-14— 1 

V 1 3 .o onyooi^* - ai»6moi^»=V81 70355- 12-16—1 598285 - 55 - 1 6 
=^6572069—17 
=2563' -36“ 

Vj.ootyoai^.— ^08010)^.^2311869— 14-1— 1598285-55-16 
— ''718583- 18-45 
=844'— 44“ 

22 - o o«ji>cn u =2563' - 36" + 844 1 - 44 ''= 3408' -20“ 
8.oe«jooj s=2 563 , -36-844'-44“= 1718'-52". 

jg<o AJo«ujcna><r>n3 l )os»o8.e>9«n}o “afljai oJcij\j»o”{ryj<»oa<ifcs«'|» 


ICO? rYTnCDo 


i 


[ o-^oni 

ar>«©cfc cujOds I 

wanrvcmoc^mixic^lstwloyo 11 

(jj^irvo$c/)aoo) 

n®nno t^ocnoomoffTralar^o qej c0yoT! © qo A3«nnfl<aoo. ccmaot^aoJ^oolc^ 
cnlcmoaj^aaj^acTO a a arm* 0 (^ajW^aojaAaini aocl^j a^aio $omoo 
^30J3«Tl| okbio* ^cYToaoiy^aTldMo ai^cjolfrianlcrnja^^ aijg 

eotidSagsajiqi ©snsooByoo^ a Assrtj nocl^aoi oaqjo cnaajDoiQjjaJOoTg oj 
•o* Qaaacn «8a3@ ^3ai^«jK^cicn1on&" ® [ ®^? 5 ) 3aJ ^ Q<TO^d9o fi 6 ^ ,, 

§o© <&W ^}30jQA3sri| a0<O.£p0& aoojo (Jcaaftj aaacu ^30J3»T| 


aj©l«aifiuo 44 




CL 0-0 ] 




ojelauais 44 -d <li 2 6 qj— 20 -o«mjoqj°. oj s «j an <uOaJa]<moan)aa| a 
^004". nisoi lQ.aesxro eyiaio®«m<ra oxo«. o®crooeJ 
« l 9 , ~«aiaj 2 ~flnj© 2 -fceu- 

*l t 2 -« 1 2 = ( « 4 o a ~-®fiU 2 a 

=r(« 3 ® 4 -»oj 2 ) («!'»_ cgj 3 ) 

=« 20 { l 

l oyanruoaoQi^o x qyaorvoabaig^J 


“ayo^abo <*»• 


cu^onrviaab® x *«> 

=*2oX* l8 («n®oi oJC(gj®o ajjsdauoo) 

«. 3 -£ 3 

»» JO “ 


•HdO! ftJC9^CC^3O0 AJ9nJ)AO«T»<9I»1onB4^S(99C^l4a3o. JQag*^) 
ciildmc^o Aiaajrrvcmjlajlaaj aJolsmi^arulamQjo ajc^uosU) 


slAe&o4»asn| <gO«^dA3cn$ aocl^jfia <u0aia»gas a»cm» 

g>Q9 rnouuIcQjCjucYa^Tfin^o fyaaiaQaTig ojcbo. aaojltfl oJoajajDoidnjaAcro 
b» ^ xu 3 cd sno 3^309608^1 a Aiacne a Aden) 4 f£© a©cmuu)AU)n& 

awRpajlaarj xuarulaa. ggolacn a^q* iXJ3ftJTucmi1<Jon©^1©i £g, t« 
»oj aJa^.rucTUiluuofbg^jacnoa^oi ■» afla> oi crO era a ft 09. <MJ)cty) 30& 

^lyaculaaio ai Ao. ©{©Two^ao«w*)ofc ss© <gHa» fgssaam <uo 

WWl1©)cfl«(T». 

ff «ddngj3fg^aADslaoo«<»a««a3eonruofn«aa»^«®di i 
©^aojajfjg ©oistuasm'u^c nr\j © jocaao jaaTldaLjoi !1 
ooa^ojaoo A©«bjrnmii4aoJaruaa\Jueb.iaedaJO& I 
(n) 0 jdoM 7 > 3 m o nru j 3 aj^®^j£U 3 aj nruoaul uo naabaas 11 

9S3V4gj3<$afi)8 ®A3s) A gp«aa»DCf5 30^0^^903 S9(Ucb I 

<£<OT\>*OD^3:iJ^®«i<$©r\i c (r><^3flft>3«aj3 an e©«©3 «dai«i 5, li 
a©cn3oulA(Junfi.g^1an^o i^/aojlacn *»©>1aaio fiOJ3*no 

igsora cmoTlcri ^rmlci aool^aooiaom g§) ^ojl^ja«A alt 

jo ai«o. jy acting a o» dAaslAgj^daiacooaAafflQ ooel^ooi 
uasroo aj«o. a^aoj cuaa® erurjwaacmttiloi «A3 S°)q|o Agga^o o®^ 
^©yanrxjaflajgona a^jIasoo, stmsrno cuQa© oojqc® 3A®3oi. o^cnoa^ 
jDOJ^ecjjDi ayanruo <%^ajmaoaA3cn| oo©1^ja&4o stuasrno oj«o. 


B#b««g)oai>o ] 


@d^ cz>~>rnf)rh o 


iAJfi®3a*ro»1oi nrvacr^^3ajjgafl»©acm -a^3mjoaA3fin|^ao<n^3fl4o 


>fOJ3cmo aiioso. 


t , . sU'ittnnaJQlcb* , • 


c=22^aJ3Q_iOig^o — 


Bfl 4galO<UjkJ ^£ofllOO 
3 X<^3^3«baj^ 


c©«aj£go 


>k „ ^fia^nJOaJQJ^o^ 3 ^o^njaaJaiaAoCIOOo 

®°“" \ /.2 a y° m)0fl b 0 / 49^3 (t\)o«ooj^« 


/, fltt ^ AJO aJOJ^g ossfli o^«j3 Ol^o 4- 4 ca<0 QJ^* 

aJlorn) ^oai^o=cuafla»o3©oX 

oiftHoaoi © os ayo » — a oj oVw c©o o 

= cy 3 orua too -f- ( ayo orva abo*— © aj oW ca® ©) 

-= qg a nruo cb o -f « a 3 si 

- «J3CUCOO 

I • ©iuoloacaao— — ^ ^ — 

*• «a4«Aotfi4-<^ort\Joauo 

^aoj aAJa® 3 ®«no 8 bl ®&2 cajdojo oifia© ajxJQ© 3 Qfln» 1 <wo« aod^ado 

«AaslA^«roda ^-pswero a^«wafta» a^I<0®3o. 

AOdoJOdb aats !^ !! .^ 
o- 3 q^soroo 

i^aai aajQoaatmttloi nruaa^^aajlamoocm ifyoaoicno A^dteao. 

_ (ruaauKJOQicbo 

A»daJ3fib OtiDos — 

*-* cyorruo 

^A3©3CYOd©Cf» «®^^)3XU3ajlACa*m30J3Q»o : 

< ‘ ca)<^ ajaaJoaaDatiagaacodos afla^©3fflj^®T * dW»ai®te 1 o 8 1 
oi)aya}9tua)<ia caletwlaol tdaicft ^o^aao sai^lixis^osajCAaci tl 

(o^nruc^^oo) 

{psBoacn ca! aJ3 dJ^aaTlam ajoooao. {gdoHaaio ailaj©!©^!® 
®A 3 «n| Qaiolsof vyodtoQ*s xuaajlACcnoo mjacjolAaaao* ^cnilai tun 
«DR»)|cntagj3* 


Sft^«j)3®4 sxJ&ogojaoJ*— 


tt^aJOoJo«Jfl^|«;OQi 0 4 


A10«J aQlOOo 

6 X<ty onru o o 

m of lyoocicno 


O-CLCL ] 


[ cm-dittlaonjj, 

^onvod^soaffl) ®^o«fiaaaajfl^ 0 ^«a W )© 0 . 7 


SpOLafi^joovo ] 


5QQ)o: fitdOOOTDOo 

=S«P*=i=; == 

«a>ci«c ©g|0«i8c>o «sm1«9,rr» ®s«sl Alsp.ee OT)< 0 Bs)d 

rzr^- ■“*- «*«* “®» -* 

s ° *“ ^®°*» **&)• ««n«. <».«... m .ui. JZ" 

QJo®)«jtO))e9»(na aomajoajagg eaiemumv © ^ 

(gsusmuaraiW fflrasmocuAOo a® 

*iW, ® jea^Oo. e „n„ s ^ “3 , , . 
® T §OT "’ 50 ® 6 <"6 «i»wooj MaA 


j|rAn rioo t 5J r3i t Q(,c <rrg>^ k^<^)C2>o 


[ CLCLOO. 



in 


a>tu, a co jQ«l©nAo fiaiogodfcjdo. 
as, «o f£<u o wlcimlcmo © qoOotcnW 


A, © tfO)OQD^0OS is 
0 


®£l 


thaam,*.^ ^ «e«°™oeo ®-aJ 0 lca» ffifesoiscoooj to 

•‘•‘“W, JLgZZrr?*' flW ®° SSaj1 ° S ' ‘ *° fflaJ “ ® lei ‘ riW • a-T-ira.*! »«»m 

«»V-- «a*«ort oiLat^ t iffi QJ S8 (5ro a9 J» ®%l®«ty° ^ yi*i.«u«a.. ffiaig.lao. 9,0 o®cm ^aj&aU ^caljacm. 
§ bt®a^oo 5 «*«iocuoai£oo»®ai. sna^ao®.^© asm 4t * a ~^ ^ - - — 

Q ® CO30e6 iWDc^eoaADsnj ^ 

41© i«9aj^on»» e , sreg<®*cTO ^^oujaoj&aoweaiaaAwad 

«^owi) B ««ac« e aJ..«n.*U <m JJ, ..W <* 

i ’ZT^T* 0, ••M* * 9 ** »»««,. ^ 

f ^aol^acA <8tg,»j 9 co A%S ma A oA aJl«m> raaa f 

^g5®«® flw®® ttnoQi^wDlttm, Ai5 ^ (geil^oej 

6m0t9 ’°‘ "•“•■* ®ai^*Mn, aaa®^,^ 

A " ® oa * s osn * flW«*il«n«,cn.o flamgf ®&®Ja«>aa<3UJCDl 
^ (ffi0 ° 1 ^ Ctn "«©““•&«"> ftoj3 ^ ©^e^snxuwBOo ocre) 

«oocq,o eg,©.**® <ya SMQ4 « A| fo a<>au9fis 

©•“‘J® 4 <a W® fiUa «« f^^aaq «aigj. mwajoto gaaba 

®*°* n » CSn? W*^ «i.«ia^ MA Sl 9 ®4 Q3 

aOd Qoaeam ss®1 # o_jasB AJffio^smaAo. cnaAwoeft .goatas* 
sai«*§«s oe.0^0 8<afil(0(Ujejo ® aca n § "l (D U 0 . m j^mS 
<g)oo»aDAca)g| 0 . 


- w '1 — tt"" YQ vw,towv,a '* 

BNlajasds ojai, ajgo oflum aa«aiaou*aas ao^|sma9»'l|lci<Ma. 

AJ9- — SQJ — ^ awai , 

AJOr=oco=^^ 

.’. ais -j-Ajon^so— J ojc/)— tga^sbo. 
aaadAaslai^saacoo A^ai^o *«cm ^)j<a®aAamj‘, 

A aj*as: AJ QJ* a ajl 
OJO> a -f- A ftJ 2 
/, A &1 2 — ACO^jxr qj ai a — aJ CO 3 
(Afti+ACO) <Aai— ACO)=(a]SU.f oJC/>) (ajftj-AKO) 
s=OflH x <5®«ai{)cooa®©o 

AQjl — ACO? 


/, f^SQjOCOOCWKDo^s 


c^caioyjoa<»ac^o 

2iuai=:Q«l^ 


qqI 

ojcu -f AJa>=aico=3in. 
Aai 3 — ac/d* 


qaI 




i 


OJOJ: 


AJC Oi 




jQaTI- 


AGJ J — - Acoa 


I 



CLCLftf 

oigganrafiom (gaDoA9«n| ao®l^j aI§1q» onaj®c» 
(gaflcofl©* ^§1 «»fib)^|90& oiafl® •ftsojacu a m*\ (galaOoiarnfrtt A | 
cmaol^al ftaiolo ftftsaw co ai«o* 

aioaues^AQjS^. aJQi’sa y/Acn^ZT^Iw 1 

^y^oalftcrto «taan©a©ajo: — tu©taai©jo 45_ci asus a^cm ^ 

^/Jfiwoi ^ola^§02g*, suafljomg <*, ®lftjo, s ofllcmgf s^lfl^o, acu ^ 
cm aeaifto a<fi> o^nm ajtgjcrcxqo nJ©1«ojaj«wl©i Aotfnl^aaj^aj 
aaasttlg-pJM. «bj tytajaaoioacm ® <*> o afl)cm ^(c^ctosjo © o x a ^ 
cm (mfldcno^o eawte. *»ag-j3do 9 o o 1 s 1 a® wmj« jugo^^fntoAo* 
ja« aiS^ftg^creftoi, so=s 1 o 1 -=^abo 
ss 1= rOO l== =aioflai# 

A €)^9<®^U5)a^l 0 =flft9 AJ3B*^9<&W©ailaJ0 
=^eboxwo«cuo. ] 

xU@tDft2)«<fifli©oo^ocQ>o: ©r&cocYooo g£<m)©cr>s>ce«o6n$ 
4<fifti0cg(Qc»«aR» flTdolc^o^Aoco ©.aiogjcn^ flffttaitas cots ft® <y 
fljRD»®ra> Agjlg-j. oiloctn cyan®aar»soLOajta)l8aj{e6 a® ixJ®c0S)<8o 
o<a>osrra:ooejo ^c^^ccioq <d>|yla^. ^^jg©^®nj)ls)aio 

gfiQtdbOo cnoejo flT0«Cgj3Cgjg^J60Bagj3*O)C^o g)<ola^. ailoCTO figt 
aJ^fta^acroo^osnj 0 gacaWoeLi «d>gV^«J8 
a&cqjaolflc&sroo. ^<tnls)nio ^jaodo. g£ajls>s cyJaiaDooocmlDaocoilg 
g«<9bOo<69° ft© CriWftS)(BT5> «0bgpjy«)AO^. g)<!> g«A&l <06 o^)|J 9 
coHe^o cuejjg aaslawcD 0 «o 2 B°. <std<c&lcm (gail agjcm aoj<&. ailoorn 
oo>a<a»®% ail « cm ais«- 0 »ffi°. g 2 ai ©sn^cm© g©ckCo a® cm «aid. 
ail© coo a^g^ocnTlego 6)juol®@ d&n$r<s*agj>°. ggaalcm cQ6U©aa» 

*Oi<&. ag)OOOl6W3€>CO «9>jjyla^. £2601300 <6 s0d ©6rtf ^©O^o <y«K» 
©am© qj}c/ol«aAca>oce& croacYjj^3«eaaoQon§l©l«)cfoo jxileJaj. g>« coo^i 
n)ftCY^^o^a©as>^ao6ngo ajanroo qtfcuai <m)AsKn®l©l<63oj *^90 
scbOo <ro«B&l<B& aroaoW oojo©6. 22qj1©s csr&§<OT8) «^0 c9*0o ® 

jniloaio AjoaJ«co^3C/)60Bg3ACtOaj aDoaJajlftiaj, g 20 iools)aio «§)* 
oa D o iu@(0^(ora)l833«>ej ^gm^B^Odaicrnaj. ^*6o|^««^36)aj3cmlon3 
ScQaoeni ojg>©^©<ma) ©sraacoTI <u<&ana>o<s6 ^<a«|^<jra)l©aio ft# 1 ! 
uoc/oj©r©laa>ejo ao«©o 0^^6©3^6rao c 9io. ©sn§ 
rvocU3©©ofcoa^§1©l«a^3<® (§al ©^<wl^©l©gjocm° 22©*|f^ 0 * 



„ { o? rp(CS) ^z> *73 3 ^ 1 


Dft^ooo;®] 


r clo.6) 


g29©sn|o §«A^a<nn§l©1«aj3cm°. ajtacro ^^ajgn^oap^cno 
|©oo Ag^s)<ai3)«><6®3sn3o (©aa6 (galoaoca^g ©sn§ 0^c/3p«Bdo <Dfi 
©3Ao. ailsicco ^c^|no 6013^1^ «t^ACQO0)ifi)ato ft® ajooo-j 

olTr) s 

gsTi &>$>£) §«<a»Oo «,6nsl<sa6ocxyo acaocofixara) (©600^1©ej mean 
QeQdfcosfiQ ^sml^3's6 magi fii^^3UJO«<a)ocO(miirianf6ocqjo tiYQsrm 
a»ao>©<OTTs>Uaiocq}o oaa^aocsDlgl©)^©. ^^ocuoscaocoaoAcro^ 
^loaoo ids © 6ng ifijei^ascqf© «» ac/?^joQj(m3)lsKi6o nroftcrjjw^o 
ai3<B>]§l©ldB9o. aiis>cm ^cuooloaio (©©cm «raofiJ)(OixjDcuana>l«>a6o 
jwfta^^joajoQaTlgioldMo er^soj^cuonrooo. caloom ^ ©t^soiacjuo 
iwocoaDOToao goa^aigV)^®© (gilofl/ocoH Agjl^ ©tastuacuocYro© 
»0KD QSUftacaTlc^o ^^uolco; ge2«a^o§ aiftilco ^sjacaccyo 

^aga»^n®©l«)a6o ft© aiookj®©)©^ rru^ejoStii 
tw>l©l«g_13© iUg<O^^6nsOd0»o. gDOils>S fiJo9Ol0^T)0CYt5>©o tST^SOiOCOO 
n»©ftOcdiacD^. aQ)crr)aco6 ^oajoawocroacT^^oa^'' <s^«tU3CUDCK»© 
130^ igl© la9 o. aJ^©^g)®f©ifi9)<zs6 QLioaDj^ajcftjOo oruft60t3Oo o£)Bj 1 g 6 
Uosax «ye^o croa«58S,aQQ)l§l©l(a9o. ^ojool^o^ofitfe^aiocjoas^o cruaisotJ 
|aco)lgl©l<69o. ®r^a>ca)3©6 gftlco))®>©fti ftjoSQi^&ioorwoo ©t^scuotoa 
i»©aDoaai3@°. aj©soJo0ocro)©Q^o ^g(ms>cno iSi^)(fl»Qa»o(o6 ^acsJonras 
DOvao^KjjoQi' <^^3cooao)©aj3d0*cto@p. ^u3<u«<a)oconvftcr^ ^004° 

^o^<a,|fr^aocajCODgo. (S%*a>coofl56 

Jg©a»l©o6o ft® cl^o ^ xtntD issce^Oo ©6r»l(Sa6ocQo cugjaae)©© *Q<o 
jp©a^s>s ac^oLOjajocuwjooio <srocw»©^ioQj^oa4o finare&lejsa 
ttacmftaqoTlgl© l«e«o. ^^gr^ftl©W<a)3€>ei «c»3^3r«s>©jaj3cu^3c9a^ 
ISOOJO®0* O3/’3€)(0)0cr» O «c»0000 0X5)0 JXJOQJOab^iQtdd ^.51 s cug^a 

«N>aiftocQ)l§l<ol^9o. a^jcmoftil® ojcm^slco; cg^aai'iaod&im^ 0 . coaaj 
wleicu ©sn| ^3<6a^<*scqjo qojoodo cojoomcm 0 matf (TO^jocu 
*ft> ©ensl 4 o6q?^o «cQ)Ocoof«»©aji3§,9)S BTO^b6D38©a aruosca oroo) 
«^0s6»0o o^ocuailaioi, <TOaiOoteoAo ai^ooro>©ft3ca*l§l©)(69o, 
uioaco ©sn| «^0(68»%S)S ai^3cr»©o ca>3©t0)ocm'' (Sra® 0 ^ewjateaS)^ 

^aucyuoi -aJ3U60B^€>s «ca»ocooa»©50BOo oooai^ulftJaj isro 


* caoainjlai w^Ocftr^a na'csoinrujl^sa 9ci3/Oc09cm(Oai9aJ<96cb 9 (tn® ^)0s»o 
oca3i«©aaT5fDico. 


29 • 


1 3 csu o 


["Mfe*, rT #aea,a 


ojooo m)oSOJorool^g£ figj3c0®£«>s Gaatmaoc^^aldWo*. g)« cnjt 

<n;s)«jr 3 ) a>ff^3cnQa)Of)(inml(65 atxss fiYdol«ta>sro©. 

[ © »6><n» sraolqoia_j A3c«oj^ 
ajocsjcn®. go ulas or0a»©^S3(»l®1 JMcm rul qj rg^joofioiaaa st^o^a 5q> '] 
stool «<nnn#gsn|'*. sro'uaov scnilci aruogjTO. 


// §!) 

Ail %7 



OJSlOAiAiO 46. 

<u«1«ftiauo 46-<ri> Acucooa cy^3or»^ffl®3®l©l<0«orn a«b aPtfi* 

iD^C^O)C. 

@&W*aj 

^QJO=C^QQ| 

SS? ACb=rQjC0, AOC1 
rfJ,gVj65t3£b — OLloa, AC/3 

aoj } ojco, co«a, OQ& a^oro cmoj nr^aa^^oAsaftadBaosns qj*®* 
<d>1aojto. Agrgo aco oj^o^acia) acuco, a«Oco a$3® *** 

* Trigonometricaly, ] 

Sin 3 A — sin 3 B=Sin (A-f B) sin (A-B) 

Sin A X sin fl=Sin 3 ^^-Sln 2 ^^ 


*3crTla«(r». raaga nJo«aj®aom aaoo aco 

ft ® CTr> A 8$* A5UCO / Aoaco ft^cno ©eng ©J$2)«ra0o<a« o nroocjooccTDao 
cold as am (gal. a©ci afl}crn nj3<umdeiar>lane co^a a^om xiJ3aJ<i<K3o§ 
ff ay«3®l§ ahj a^om xuaajacwi gsroadSa. «ra«g_j30b acoqciaj ^ 
®ctD3« ai@«0^mi3Ao. go« /ugo^oralci aco (gal] aaj, coaa <*£} 
rro juan-ioado @ays3sg3A®3«& g« a^o aoj, crna @ojj6oado. ©ciaci^ 
AioJ 1 «fl)orn ojoeoJOToa a wiaaAi. <^cR»3cto#^o>a3(o51©1c0acro Acoofii aj 
ftfl)rrr) iugc^oioloi aaj, cooa a4)om g«A<3b ©ayanagoAQ&aoi ojcstu 
*»S 3Q ® ^anOj goaiajo geyaw^o. ajoci a^om ruaajo A«a, 

coaa afl)om jxiaaj aromas saoroxoa j Acoari ixi@©^c/0)on»)ao4o ^^1233 
Aina aj d aJo eta ©fr\j aar^^oa cucrs> eucno. 

ai i aQk 1=s aiOQl 
£2 qAqs Anj 1== o3oca , 

Aofilj—coaij 

AQfiico o®tm ^^sraflaboai «Q6atfu33cro)®o— a^ ^c^c/j 

= <*'<G\ - L — AoJj 

—ajafll— Oioa-I ocw>®oruarr^BOj3aj c ’. 
«1®«CU3 U33 <t CW3 C/J^ssga Agg OssflQJOgglUOaJ a c»0 C/3 CV\3 aof^ay 0 ^ 
«ttOQj^3aro®os— Aaca t 2 _ ofijjco 2 (e^sajoaoooj^oaaao) 

=(AQC3 1 -fQflljCO) (AOCJj— QQI 1 CO) 

= AW X^i<Wi 
= AC/>X 

=:iU3ajac»ocociruanf^«^oo4 u x xu3a_i3<w>® rruacr^syo of 
«U02£A>©& nruo6Qiflfun«4js*iw»o^o 5 

al 3 aJtt 00 3C/3or=&13a_lo ACO= juOaJo a«OJ - f- aiOaJo oflJCO 
nJOoJoat))® o=ajOa_lo c^gai 

ft* iU0aJaa*K/33(rc>O6B3O£ nrooaajnruls^jsaffmsoao, 

QJ3aJ<iQ0OC/3© — jaJ3aJo AC/3-f- uJ3aJo ofllaj 

— ajOo-fo AQd-|- juoaJo c/3Qfil-f* ^JOo-lo Aooi iU3aJoc/3ooi 

=2xaJ0a-io A4Q1 

al3cU300)®o == :aJ3aJoAooi-|- OJOaJo (f)^Ok — nJ3o_!oAoai^ flJ 3 OJ o C/3 301 
=2 X ^i3aj oCOXJ 
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aJDaJ<JCOOC/3o xU3aJ3aD)®o 


a®(m aj3aJS3*B^os fyoosa^a awA©a<r» Ag_p 


OLft-HJ ] 


[ ^AittWaJn 


offirmcnaMo eyoo.jj,. 

2 2 
=ajaa4 W AoaX«J 0O 4° 
o®m» ^cnDd qJoccso cnpcao® Aoerg oicrw. 

OOOOCO© 0 , xU0QJ0CW0CO3£XJt^0Ql^o — aiDa_10aa<03eO5Qj3ai^o— AQCI X QttCO 

{QSMoar) A^?mc»cn«olci e^-ueg^ea ««03 cryac^soado: — 

(1) cm3^)3o9a0OB cu^3oro©o cp30®jona?* c»©° c£ ty3<fc»©a fn>o«w 
ftuTl^ea iXJ3«J(S8S@08 OQ»3C03Ctn©608do Q03OJ njlflJCU <39(11900 HTDoSOi 

(TuO^ea. gyadtogos O030aa<«n§lc1«09o. 

(2) QOdoixijlaj'ii ©«n$ cap £a gas oflo®o era n>° ca^j3<iJ6ra&> ©era! 

«aio<i|o «<»3coonrtj»©3flbfi03oa oruofiOJnvul^jea. cyaaodo (pool ailftiaJ caoi 
ooTaoAo ^i^3a»©tt3®l§l©l*Mo.) ^ 

aj(wo)oam^(WiiJ@<o(0)«<ftai®<fi3|^ooo<n)cno: «racnara>©o 
cg)DC3w«)(ow)«»ce®06nj ca»g^<a^3<0a©^<e>3©©(OT!J> ©.ajogyofi®. qyboj) 

«>s cyioroocra^^caacnn^AaaT* n?\osaQinj^t>^)m^\shS)Bi a©£}3 
coHejo ai&iW h«s>qq> aJs]sroroy3S>o (gal a®rro 0 a^^JocoTlejo 
g> n ioIcq; (S8j£)oa> <a>Wde« f$5u$>2or&o aJl^ctD cffTdojoolcft ajeTI 
ofogg ecaffilsnogfiSj ©.aioWg) 0 ^araDC^e? a^aTolaraaco qaajl«5& 
ft ^ aikcno (gsftas o<o>©<ea £tb%/)m)\ 

flkOTD ^5U®ltolsUKio OJS €><da <T>«S«Xm® cftag^Oj 

ojI^od gflflos cuss><o» «ta<gp«nt»1fia>or» c&snanmtaaAo sxs>©cea <sra 
<0©hdW« 5& c^c^aactogg ©smooA.gr^o ogjnroo Agjljy o-H^cno flfl 
§S2° ^ < C® sn 1 flrdorTOCWB^loej <y®TB>eoco6oe©a 

ao«©3 gc?a»^e>s ^ioqjsobOo a®or»o ^^joaifiuenru>«J8 

«,l<c& o Hai gtaropceg. (graoTtas galos cuss>«fta 

(enrol a> cm €>(tu^^£®o aiooJflJirolflaaai ($6u.oj3CLi$<mro3gio 
£(Grv? e>(ffl aulc^aTlg. go© (aiTloscuWcm cy<roro(rorol©6 $su<mrolc>oAo 
qaS€)<bq fiY3Q)«(mro3slsg^ (^^©crv^^owOiijoa-iaaTOOoaond acuA. 
^(rotaaAo r>§ail (06 m^ODldWo ayocm*^*©<5ncqfs>s G>ra (Std^o. ail 
6>oft) gfl?lfi)S ajSOc&a <TO<©<rorola»cm §joj3aJ*nrol<ri> oa>3ajQ«o.aJoaJ 
««stto3&o ©juacmsaro 0 &«b stu^culg. gs® sojiascula&cm @®1©S 
co;oajo(©#<OTO>oslsg^ gcoio^J nJ 3 ajooro)© sierra aojA. gofrotao^ 0 
aa^<rorol«5& rnjoaldMf) <^jo ru«©5UsqjsiS ®«>oo ®ra©o, gog) (^wru 
<mrols)nio QfiJo. a_fls>om c^oaru<g^<rorol©>orrd g< 2 ?)s>s ca>o{§jP© 


UMWMli MtfMUfcloU ^ ^ lit!* t»tti jM^ttlt$l)te36UE9N^3^£aKSh99MiW^ **f . v - * a 


■? a®ffoaag,o«»o] [dcLfti 

««m>aaqg§ ajjj>gg @ca)og)g«oju9aJ3fw»eoiabB. ea&AcmoeJ oyotro 
(geJctoHacns galos QJSOcesanofiicqjo ctme^a g«ejos Al^ftoaoims) 
ejc ^° fiTOAeioaaaao (y<tno)4no>l&>aj&. ailocna c^jarruD^imajltajcrrao 
qjSoa. s aJslsrtjraafflo flia^oio a13>s)*» gnojns oito«a» 
S»0©Qio a»A&Joaa«8 0 . © sue sun spcldaacmsicta ^sua^o orruga) 
g«0£#o ®«jBgl<c6 josmlaj. ewnjflocn eaogjgejoqje galago snara 
alcft josml^jimlci ^|. a^cmoaj^ osnj <u^aot»c60B^«s «caoc/7 
a3(»1§1®1aao. goaj1«scq) 0 ^fiuamjcajjAJjajdDBaa (0>«»a1«ci ^§1 <hj 0 

eraawel^o araeblajlolaacrnaioolanio a\)aon^^j3<99^ffls ai^j 

(mco ooasiaim® 0 . aJlftcrn gco/o^jajooj arenas aanacoacvuifflo 
ebareas ctve60Jotvul^jgs orvan^Bjadsag <mocra®l^j^° 

©snsaajg 0 . ^oulici a^jag^cai cg|aoa)oOAasns ai®«. gaaTlas 

I «auo<ro<s^juaaJdc»otoo(3bQio (§fl®3|y^3aJ«a2ia</)osbc4o 2201 
®snjoa§lca8iri aJo)e^sba3ain§loljMo. g2® a«i>a</>aab.ajaaj«BOo 
ainaldaioc^o ^)o<e«^os aj^acaacOo <^a3roaj^aacon|1oli9«o, 
RgjaAOo asnjo gssadAaslAgaAcaaii^, caaaaaassi^Aaoo « lolu/l 
as cnaafijaacttlacn osnsacal oD seal ^lclas cro sucmju6TOgas im^sb 
^a<»03 (®608g1®6 gojadAaslAOo, (^jamjaebo A|^a4o «i^a2)l 
llalaarr©, «ra^j|f^o aJ©1(i^)<sba<oro> osmamd auemjulajoioolaaio 
<n>anrj,[^|aA»Oo rowoglci gwadAoslAgacoDglalMe, <^|3(rv 0 ast^ 
Q^aacoil§i®"!(88o. ei^Aavatoi goa^ogjlca <Jonoc/3aabB^3t9«i^as 
QJ^«OB3{^0 (^acrvaj^aoconglalaao. fir^Acaiacd (^Jairooi^wnb'l 
a<t» nerrf erafroicaabjajaajajo^as rruaof^% J )o<aagas cu^amOo © 
snjo «oJ3<a»©>aca1|lolaao joa^ogjlcai c^jo<ea^as Qaia©)3eaa(/3o. 
3»ajlas <^)anruai^®ra)lA<TO co«s am oracrttcoabAjaouit^aig^o 
aajacy. eioailas dooosil^jg 0 (m^cafrmoaebKjjaaTloaio dAaslu 
^aa<nn§l®l®a 0 . o6n| ^Djs^as Qj^aoroeaaAcoiaei ^ja 
<saOo o6nslicrxj$o rrooSQJorvwl^gg ^jocaamag ©>ro8al«6 
SftcraoldSAcqjo axu^ol^aD ^jatusoBOo 06n|o cflioaiiilajcuorjiaj 
»oo oruoscucaul^gg ^3<a«0o ©>«08gl«6 ^smlajjrootffll^olago, 

I W©6 a^ja^lcB) c^jocoimrolore <®A»ai|^o. ^ojlas culacro a^a 
| 3\)nn©lore ojaajaaActD^ QJoleojauaoAooiacij ^acrua^tarolAfod 
I Q-oja^lea Bracracaab Ajatuam® (Uo]@^ab(mrn]«j4 &%&<a}o AgA 



:Lare ] [ oqjAmlao^ 

s>©.ojcy. gosroaftcn ^ooldwcm jaJOi3Li6TOOo (D6ra)«nfcocq/o^9<ooC6 
OifiTOglri {C 6 rnl^J<TO 0 QQ>lg QJ«( 6 fimo gD<D QJg^3CH5)©o 5 8O03(S)OOtt& 
aj3(^^oQ^3(m@<uaacong° <iQ)©gjo «d© 1 q_; aj^30f»©o, a^cojlg 0 , 
Eculas ai 1 ©cm aoo;3(/53CRj)©iU3aj6oi0Oo<fle © 6 ns 1 ond©cB 3 ®arn ^3 
0 ®Oo 5 c/r©<OT3)lort3o i5joaJawj)1orB<2ja gSBiflgg. c^aoroacajcoTtshcrfe 
^osa^aajo ©e^aodilsj 0 SYdAe^aocuoOo «y3<e«0o S^ 6 TO&o<on §1 

il<e«oaQ)cr» cdIcg? <® o. c^o©(0)3(ro^<ajO©a(T)nfU)Q^©cy<cT(3>(OTO)lfflb(s4 ®r& 

!£>©)3<e*0o ojoldwacoosg ® 0 gsosaJonmlroo&jaAttr) ojcafflimalakci 
Q«8aj®WDl^ocn3a®o 22«Baj(ows)lfltosfflU3a^o mcco «t^con§l« 1 dMarr^j 
^^y^fiBlojlascqjo. ©^OceaDo §^)iois^3i&cciori aeiaimo ai^aooofl 
|1©l(03o. gDaltas (^ocn)aj^a5T3>l 89> orm <$*6uoona>©30a4o c^ocnwg) 
Ljo <3)«JBg£1ajg£i (TOcYTOCJUOQJ^oaTl^oio Qj^©<ma> ao«s a^q* 
najoOo c^ooruig&JonalAorto ^«6U3<jra>®a©<B<nia)o^^§g tocyoc^jo 
JSQ j 3 ajl©crio oug^o «c®o3ildMcnc)@ 0 . ail©coo gD<ml©>cn 3 c^orro^ej 
©ro>o§ (gfctas Qaa^l 6 fr?ogQg<gw>o^Q «^cro)©juooJgj 3 aj^©©w) a& 

a aaisn§Qjg)°. gg© ©6m3aa®©o@OAiDcu2)3AC03^ 0 .o^arrn| 0 ^@o 
ffr>$ ^oa»§©s Qj^Daa©a3A«^o©6 gDajoolaaio aa^aa>aa?j)© juj 

Jojoaoio^aoccn^lcldWo. /fgaftas ^6U©nrv>^^o©«nt»lAcm ^oto 

^am)3slsca1ejgg aJ©l(3gjoc/oo o>m .aJOaJaoAonQ© 0 . ayoirvKgftJ 
©>Wor® (§<a> 3 ay 059303)00 g>ob iijoajaoAcriog) 0 . ggaiootao&o fita 
0 )©aoAcm© Q^©rru^^o0®ra)la9>cm gcojo^o^aonaoslsof^ajaa 
icl^oooo. go© ^6^8<aa1©T)g«Oiij3Qj<jQQJocy)aocori§l©ld9« o. m 
H©oio e^pajOAGrr>© J ^§J A $R 0, a®cnoocc4 (SY&Sj Agr^o ®T&aK»© 
joQj^aQj3ACtn@°^Qj1©orn ^ai©ofu°j^o^(oro)lA<T>9 @s«jb 1 o^o 
D( g£Jo A^l.^ g^DOJ 05)8)1 &>© 8 J ©U^03#QJ3gi<$!SS «OQ> 0 C/?^JOOJ 
DAOIOg) 0 . «Dfl3)l©afAo S^OO^ ($©_!(§ AJaQLi«C^3t/3^3QJ3QQn§l©1<^<>. 
^]sm§8J3jXlOaJ*(OT®A»OC>3 @Qo9fii1©D3^) 30SK»3§ @j3J3CU05r8>lffl> 

ej oOiln^ajas^a <sr&a©©«aol§l©iA3G (§_qjoo_Jo, a£\anoo 06 ffrsa©) 
5)0518) QoM^©7)gfi80ilJ3CU©nDla54 ^§1oa>0(l54 {g_aJ3CLJ$<8m§ (®^j$3A 
»o ©6 (§^©Jiii3aJ«cQ;3co^j3a^ soa/ocD^paia a an© 0 . aQjornlg cs&J 
o^^zjo^Ufca^ocoayoajo qajgjiJOaja^oi/dS^Dajo ay>60Bgf!^ ^srrfl 
|(0>3CO)l§l©l^o ^61i©nn>^g«33^3<wa^0 ;§C£©gjg8?3n©)3(0)a4o 05)658 
l©fij OCSDOLDo. gsrwlcra 0 (^8jc0b|^O^1(WgKO^OO6)(l5)«a>jS>®^ 


w,lkC «M»A GTJCATins SOCIETV 
GEO; ARCH CEtfTSE 


Igtfaaa^Dano ] 


[Q-CtVcD 


S , , 0 9 

fiT^gjAgfr^asoAom^ <$6U©nru3^30*<mo)O§ §<a/ 3§/59*ona)3§ 

Ag££o. (TO^0««5T5) mja& 1 ^ 1 ©l«Q_jo ^il&ioj q 

^©cruq) 0 j)gBj Acto 5 (ga]©(m© croaolsajo jul&Jai (gcaogjgej Ado. «sqj 

0 olfi)a 4 o oei3(0)«aU0O)fl50ACQJ3©6 A|f^DCC^lrt5)i823OGi0S3S)(U)<^ 

fo© ojl©cm ^^(gfo^co^A^^o^iac&lgiol^Q-jacrtd^. foaal 

©S «^g)AgnaoAarn^ (gQcQ^l^mo^cmrolfi&crB 

gflMO^S^owA^aoAettaailttOO) gcao^£«A©^ oJAcna^cu 

yO(C 6 (STD 0 O CT 3 «S«( 0 T 3 )g (W©OOaa^o a©QOO©is ggjg) o 

§\£)<Mcm <^^A|noo (zdood. ajifwioaj A |^o oacs^fljrcDagjo 

©£j ^© 1 <jWo. c^a* ©rro^^o^an®! & j<zsJ rg^aDidweto Agr^cmzDl 

©aio (gftJo ja©ooo©ls©m>3c»1©lj9«o aQ)m3 ©jaiogjla^^'j (gjuooi 

am\tB>ast> @QcM^©Tf3o0©ro>^Acm gcQ^o^JxjocLjoofa©© ©jusocds^ 

< 0 / 0 ©( 3 > 3 tCB Soila§ CMS ©AJOajW © 0 ®ta<tJ>lA&lDCQjl§l©ld9«0. ^cul 
® ^ , 

I §cm ^6U©(ru^gj30*<tm»oa^ii@ @<wl®A^aoAacD@-. (go^a^g 

I 5 ja©S ai Aero© cu<^ioxio©a gsg? 2 .smocy. ^aj)l©co <g(n> 1 oD>caa|rn 

| 9 (acrid ©jajo^m^). qj 1 ©ocd Aam«n 3 Do ©sngo ^ojA^occTi 

^^&Joaz»©<m©lA©aj ^LiaaJ©©rt» g iuoaj©aondo Agj]g^. srd{5>3A 
(03© g^JDOJ 0513)1 SOila 3 O 40 (§Q0>3^j0 59040 (0)60b^ie,Jgg 

cw»©AiOQJo^ g2<5nl©a6o ^jaail©cr) (§il agjcnso 4bgjf©jl§" Gxze (gy 
^©(WZD gL6tT33^* C^l^cm g2«J @2llcW CuloJ ©1(3) (2300; !g ^5U©nA)<» 
|j)3^05tT»lACrfe O gO^) (g(2l^CX^3^g}^S©° (gJ^J^OTlolsA^fii &jeSOJ 

®oaco 3©°. ©raculos ^otcn 

9 ano> <^3avo©A36r^ oool^joe^^isaAo eiosoio, Ag)ajooQ> 1 s 

f^) o S 8 ^o«a©g;oco)l(o 1 c 0 fijcm (5i® cyoy©> 

ai^octVoaAofirtf anol^ogfe <s© g^OiaJOQjaa2)ocoCi3)]©a6a 
fi^ocij (gffllQQ)ocQ)l(t)laaaT) GJocnjcQsnsoAo o^)orra 

tolcQ)(0)o. s flf)(JCU QJ©(^©' 0 ^ 00336 ioaocq^gg C^3A®TO)! A 6 >^i 

^)3CQ;o©A05liT|ai0Bo. gDOil©S QJU©OCD QJ ladl2 J jxj^©^*“)©TZD 

I toA|^o©Ao 6 n 5 oil^i^ © 6 i^ ^^^oob^ooa Ag^l^jaidb ©ossi 

1 Sfeejo G»oo©a ejoSOi^onsoAo. gjs> ejoiaioobuo ©omt.ndo a\;acjuj®^m 
| © 3 cd 1 § i© W OTD g^)cfl;3ca;i§l©ia3o dJKWlca; A|fr^o t ^A»gr^o (g 
I aTlQc^oQa’ &)o6Oi50bcb ©finsUmOQ q|o 
| ^3©(0)3crr3° g2(3TI©<T>3§ ©^45302; l§ (©1 c9^o (9T^^(g)(aloO; Agf^^iO 



[ O-OOGO- 


Q-co-Cl ] [ cxyteWlaaosk 

<3)<OTJ))©>ar»d ^JD(TUoOo9j06n| oool^g^ £}o6Wo7 std ® 0 o®«a©co 
a£)ora oils) cm. gDcutas Agmsoe^QS (5r&0o ^svisjcro* 

^0©<ma>^©5<B&, (g&Jo (geQJO^d^croWejo Igjajocusojln^an^ejo. 

gD<D ^&iDoro)©jxi3aj^)oai° gpA»<^60Bgi0Acm ©^f^S^c&ctoces ggft 
ATg)AC03@ o . gg<3 gaWo e jlr^c^ta^fOTroTorrao g>«c m q1<8s>° 5 qJ 
<3)1cn>Ag^©^©a4o © 6 ra©©i©l©>on&° 2 S<c fi^jo<g)60ftOo co^ajama 
0(375)0$ a^RSB^OACaotfi. Q jlo^CQ) A ^03Y5)ls)Ctio jOJaoJ<wa)lcr»o 
go® (gy<©g^-aj3aj owdI cr&o ew^aaAOD^ <$arul«56 ^.xio^j)® 
<^oav<gaj©ra)l89><o6 et^ain^leldMo. tfi^Acaori Qj|®flo» 
mao gD <3 0 cJ j(O 5 (§ffll<eao 8 l< 0 S° es>cro aRfc>ACQJ 0 <e 6 Q jl©?lc^A|f^Q 

<§ aiW ocoflggg &icsoJ scbOo ©eralcnao ajftiW ajo 6 m©ra>lor*ao elaa 0 & 

fi>cto. aitacm Q jlfoflco; a grr^o igaWooofl tffr&^0©^<n>Agrr^o §«a 
gocaTlolaocm ©^(c/jflnrolsKrio (gtzTl ^sujaoooTl gDdfl'iajo® oj^o 
( c^o a\)aaJosaj®oca>l§l©ld99o. AgjWocnjaOo £Josqj lea/aio 

@^jo 0 d 8 il<ffl 8JoSQI«)®cn9 ClJja^fcOAo* aalsKXO gD<9 aJoSOHCQfac/) 

5)©ia> 8 j)(^cq) A^<mo)ls)frio ®rc£bos><a>o6n§ ^sml^jo©6 QjW)q» 

AgfOo §2)1cO)3Cfl))§l©lcWOCD 0^^6013 Do ©6ralo&iC£^o aDaiOQQOCOaj 
ce>l§ aj©mao)^ra&ju@©^2cafc©a88J<Q$n3aAo. «¥$aoq;o<c& Agrr^ 
60 b Do i^cnoo (0)60 b^I« 56 ^sml^yroilakcn® ayoruoS) AD6n§ qjd® 1 aa 
QOl^g) ^^©^«Afil0aI)&iZOQQn§l©ld9«o. A6fr^0caoaofm€>a5fl» 
«*afti0aoeios>AO6n§ od©1^o©6 S2©§I^j ^OTo<aaoa^§l©1d93o. a^ 
qj^ 60B^©S ^eio.Tnsxora) Otflffl0ai3eiaj^o6)ADon| ao©l.cyoic6 Qjl& 
em^acruaj^^^BoAo. ajosaucajoc/^ c^jonruo ? a<m'@an&s)!A<xri\ 
qj a®g^oo «dojIs)S ^a-)o\)o(/)C2s6 aiootm^. a®oa)l^° gotml^aio «oo 
os) o oae)lc6 aJocc#cra6n$\ 

22 aTls)S Agrr^«Jis©a ai«s^go^A0©€)cm5) cSfl 

oj)s>s flt^^^twWAgrnaai: tmzo 

oo/]§l<Dla«o a^)mj ailajjj©]^ ©jxio^ 1 ), go's cryoo^oS) Aosn^rms)^ 
8 JWlca A|^ 0 (^<(yi§i«jQaJ 0 s>©{O)c^o QjSton^^^Tc^A^^o® 
©acrrao cu«Bo . augi (Q<su<uo^£|fi 2 aoeia<nnaiQ {§©nro c sa^£c 3 a"iGi- crq^« 
^stogf. cutacm (gcaog^sj as)£ aJAcno Agjijcyo/ 3 jgg £-j )©>1 
oeij( 0 )t 5 ( 0) ©©8 A^<3 (tncDwjo g.ers 3 Aj. ,TOgB 
(|C5dUQfij3fO)o^o acru^caoig^ssa^oflnaj© ^slc^g) 0 , sg<o),cn a g 8 W 


jjyoaagjoca©] 

||<O)1gao^O(WO<3Q)Ocf>s)®cr0 aeuA. gog) tyLoaaJ1<oflc®Ag^aGia 
^OCOn§l©1«fiOo. ^ool «D<3 g|«A$>& OLl Aofo©aj£yO«si ODOftiO®© 0 
giB Ae^^smoa^AtoH^, ^_jo}jo<ro a^soelotyoAcfyoirt, ggaltas 

-x — l # ^ A • 


§moG]0<O)S)<m5) 
sm 


^a3fO>oS)A36Tk3 8 g) X dIoV Ag^ofia0(0)o© A06H| QO©^aJ. 

aoejo ^o. ail 5) cm 6jl©^c^00nc^A^QGi3(O)©(^ 

U^g^ejltmlcsi' Agr^oei3(mo©A0sa§ ^5ml^ ^^(g)o>1cG> A|rr^^3 

©o©AOSn| QD<ola^. CLO&lo Q j\©^CQ> A|fT^tl3^o. ^ SOBS) CD 

dbOo ajffigxgo^J «*o©o. Agfos)*oto> ajcaasTOsniOj Agjl<o>s>a 

00 st&@°j a^)crnl|°. sDQjgY^o<0>s)cm ^snaoceoA^aoo 3aj5n|Al<o6. 

[fijclaaiojo 47_oi A<ajcn«a qj 3»ar«»g^o)«3cs»lc^tBactr) ao aila&i 
||Oi&<M£2>0’ 



aJflTl«aifiUo 47. 
taoHos s^lrrAfib.'. 


SU « 


G-CO-tf ] 




oaOgjacaio ] 


[ Q-ccl# 


«>QJ > ai'J) > Jt>nd > coxa o®<T»o AgjlaMm. 

a jW1q» AgpO“ACC. 


c&aa na r r> a£]cro oj3<\j«t»l«cm5 

A'*ei 1 o®crn Aia-usurra £*ns3<a<s. *®<y AaCataaorj aqj o^rm 

«uco o® Tr> oda-u^cy i^om nJ3ruacw» &«n*aAt. 

<0K>«oJ9Cb AJ0XJO A'»Ql i = rUOxJo COatM— QAJAiaoJo 
oJ3n_l o <a»£U 1=== flJOo-io a^C/3— COO^olOnJo 
OJDCLJO ^xa* x = 3ajS>nru*><a^a«3oi0aJ0CTO><00 
‘QjanJo fiuaj j ~ gcaoa^s«oaj3cUQa»<oo' 
ofijQQij o®cm owcum®l«)cj4o aa^o — oj 
qjqj j o®orn fljaa_i«irtD\6)cr4o 

AJOo-lfiJISda CO£L! 4-iliQJ 1 ==:aJ3Q_J^Co OJoQij -|- ad j A -j- A0J j+ftjjQ^ 

— fyroroa&bo 

; t aiajj-r©© ayoorvaflAoro. 

fiaoHsjs 01 oy ooruot^ajo, oij oyDoro^aiajoaro Ag^<oa, 

onoJ o Q1 4 QJss aio cU o Oi l Qj A “@c»0^fi«0 oJOaJQO»Mdb« 
xusajo aiaoi == ^Qjonru«^s«3ju3cuocnj)e3»;« 
sx liaJ# Oi 1 A=sOl3QJlo ai 1 «u 1 4- aioo-lo aijA 

— aJOaJo a^ai-f aioaJo OK/) 

— £d3QJq Oi i C/>. 

aa^A»o©o<a»6)(Tr> ajoajo ai*-saioaJo aico 
Ajloom ^orLiloiauJoamo cry3Q»o®«ft>o$n$ } 

fiiiWX cua=aqj 1 2 — oJj^cu 2 
/, a ad x^^-r CJC ^X QJ, ®»= Aaj, 'i' <<fcaJ i :i — 
aysnruo (galwaaoTl cyomcro^cDasaleldMcm ag)g> 
ajo gWA0o {faflcsidAano Agr^oolorrio g«3<lA39lAa3®l^©TaAaA®^ 
orilamo. 


***** *Q\cmQ m «ftg;Agpo. tg®3<yg«Aea aJAcnB dAftpAAftcaiodo 
flruo:rocj2 °Ci &* i A^cnaAtra. gaoler® q 

I® Ag^ottGf® OaJ^. a Agpmlcna nruorruoannaasQjalgj* 

(gj(AldManr> swaOo n^a, acac /55 a&oo e»nf) 
qyobtaeamai ^jco, aja. «® 2 >©Aosn® a®nm oqio 

4a>0C/D«JK»lnrw" ^Q^A^o^aswaaoioooo^OfiScrD «rU(i. 
f * t «®yAg^3^Og«0Oftl0OO®^0ss:OGifiU X 0t ^^ l 

=<®@ ® Ag£«SJ 3© o 

odAJAJ ^ a£)cm ^(^(OjcT1«2> «uqj 1 r^nmml-am ^a) a®) era 
>^^083(^9^30 ad ^rm 6njlog^Wcr>l.TB igalolso;^ a^onn 

^Decoiam oiodfca. 

«aioj v<»giaj . 

aiOSQJO 00101 =; — 1 

Q^jacrvo 

(“%>«<» 38 aJAq^Ao od3tO):(23 ) ^ , y aa ji 0 aicffoi g^afiy an» M 

d^cm (YyaooroeAdcn}*), 


; t AQJ^+«ftQ3 1 3 =QiaJ l 2 

,», A, 301 x 0UW-fA»ajXQJ^=cuQi ;i 2_aJ0^3^Qj i Qj- 

c^3<YVAg^<OToAcno aiaoi, ooiqi x jaaiaq/o 3»a<JA09lAfc3A<n*. 

• aiai l 2 = =ajofti , -i* o^qj 4 2 
. aiajj^ — oio^l-sQfijaij 2 

AWa^joCb AaoiX^CO-f ASU X^^ssQl^' 1 — OljOJl 

™o^]qj i X a^lai 


aigo^/jaoo 0jl(m)oAgpo»A3«^ odAcn, cuaco *$cna c«n? 1 ®^ 
C^amfiooal oa, aj a4)cm ^?qj 3 oa d ^ « r« fii ci ml cta m;3cjooc 

JrogiHqaOQa ACOQ»l*&jg& Oflai^ aj qj 2 ^od t>«rf cuosaijOBQg OJA^* 
aioaJo Aaj 1= =aj3a-Jo cosu; a < 10 ^ 00^0 cusu^ a® an aH a <rfo 
I* ai OcufijaCb a ansi oa6 00 $ • vuvqJo oyonru^awsooa oj i cd <ro6>o t>. 

;, «u 1 QJ, aco fifiOl ^e^a'loaa Acb. 

;, ao^ojco mJaai*aai«3cwlol<«a(m ©<s o» 2 B<b^e. 

rv 31a>, ^aj lt aiai 2 fflt? aio5ni^M§.o ©eysliMAcb. 

, ; f Qdai=o01aJ 1 -j-aioi,. 
n^ouo cun^ajx)g)A^<>daa3Q)i££uo. 

*- c»Ajl<®^caAgg«w»loaJo jaaa4oo^^ga K^^oa^LAs «AM®aOaio<»o</>« 

f x Q-HolcaAg^ 0 x 4-ajoJ 3 ) 

v =4 X a-n«»l«iA»gn^o x 0^1 oi. 

•A ^ 

r Q®<mad ooiaiss:^ 


*^«gjaCb oilc^i a oi ^dc&n^cmaj 0 — 


oyoo^# 
jl<o>*la> §)«&*! ooi A; 


2 X Q y a<YVo 

sm eja S\ ori ca < 30 ^ a> a smooio c& o 

anorrue — _f. z 22 

^ 2X ^S^(^®AM©cLOejo 

X a-non^^ ^ ai^o X goWgi^o ^ 


oi sEo^aaaa© aoaiQi^o 

SQrulas ojoaxi J ooocno, a<Af» ©oncuo, oysrrwo gp \j oqj ^'tvoc/^aci 
maanavco Ag^3^ics»(r»a«ro» gs«a». 

3 ^ojlo g« o °^io a »«» o 
S^A^Ql X °01CO+ AOJ X 


at 



0.01- m) ] 




A -flat O <g)aft<» Ag^jO O S JWlc» A^ 0 @p 0 {|a 0 ®«J 0 Ofio^t 

=A^X ft 6U -j- C/*^ X 

«jlocm l3»3ffjnaA9g ftjAcr© aoqc»<li ] a^ocnoja 

S©(C5)C0on33^»o. gg® £ki 0 c^ffl»iarrfo a»gg«sdo £)«ria>£>ggQjo s_i)q) 
g}® Al^c^nsalaoAo Agr^aocalg'iiaao, 

ffiailos a co ftflcrn Agrgtusoi nroostucmil^^ ^^B 5 ^®^ 2 ® 0 ^ 300 ® 
^o~aco x^fi^s==^|ja-jl<^®A|r^^3(0)o. 

,\ <^^aJ^ofl<w<ftgn^ooiooo=:AQ^Jx -h^j^X 000 ^ 

X coaj -f. A€U 

Adxc n<*a *Q\ocn aq&, cooj (grumes* croac^}:o ^ 0 

Qao<o_)®jlfltajft65acr» njoa^onoj a«u ; c nod <ookk»q 9 o crosa^onryo qo 9 
a-)iot)lsca«a»aa cTB <*-1009 cm. 

oosa-pCb e^^aJlto^oAg^o^iowo—awoQjonawa^owAcaocoo 

6 « a®& a®fi38ocn oJcftoia A&pjyaejo cnoaioagf ao A^^ 6 nfioaja 9 ,aj^gj, 
l A » «2» a 5 > 0 4 Q®<t» AJ ©(0 ^/gKEoTl Ofli O 0D3P4 fiKcft^b Q®{TO Ag_fUfi, JgaicalcJ 
a*®6nsls>ao(> Qajwo o^akona3«wn®i QJ®oo_g 1 a 2 ^ a l S 4> a 3 s s’ s a a 4» 

i 3 3 4 — a 2 ®e©or> ^nr^oiDo <q®q? . ©an® s«a£ 6 >s ^osairWloi sajocaalaega ogtq 
013 <&<> ©(tm»aao«id° £jJ§sns<2>°. fpflMQaoqyg-a ac&ocnsmCo ^<r» ®O0©2 &«n®0AC9 

g- e»oi a 1 6 2 + a 3 s 4 , a 1 6 3 + a 3 s 4 , a 1 a 4 +a 2 a 3 <&®A<n#. caoiota ®<sn} o 

ns&W ££«rr>lo^ (£an3a2£©A3«ni} aool^a®i Ag^ai^^srESAorc. ^(rooilwo oa© 

>2 $ 22 >® orvoAonaOSAaq/eg. 

k 0 _ ( g i a a^^» a *X g i Q 3^ g 2 a 4) 

S l g 4 +^2^8 




» t (S.Sg+S.O.) ( 6 , 0 i -f ^ 263 ) 
fflS0230Ag^Q3CC(>— V -i— 3 4 V 1 ■ ■ *— £/ 

^0O A ^. = <l^ t a »^ > (a i fl « -t Q » a »> 

6,15 ^ 0^3+OjSj 

^<T&3©o a§6UQA®3ci CmQJ 32 00)3(0 A^4«rt390jft 

wnaola^o ajc&ial ^o-jAacaasnV’. 

^ Ag^00l3<a)0X(®®a^§)®) , i<»Ag^a<a3«J>0 

a llinAMiMjnAmi A /vL-ni. A . 


<MJ)CTD aJ 


OjOQ) x ACC X X ( XkJ s ^ 4 

= i=«i^=^A^Qi^O. 

soaocn ^g}3 A*gg4oa«a<s»o acrcocflsoo. 

(AfllXCO^|fllU?XA^!) (AOJX©J r -«-f A^X 0 ^^) 




H 


AO^J X ^ A -J- CC<Ki X 


3-fim‘lmiA.K'm* / ^ a ^ a * J ^®^ 0O,A g^ a ^ 3< ®° X s^afla&^^afloa AgV^aao^ 

' I ®i®^^<aAco' Ag^ocaOOTo / 




-V 


[ 0.01 . 6 ) 

AQJxcco^i^QiatxAoa) (Aoax^^-f ^QX^QJ) 


} 


AOJ X OJCC _j_ «ft 0£u X °£JGO 

gflftlc >A^« =V / I ^^^^C^AglOQ OiOOoX ) 

( «nS^A-n«0a>Ag^oci3<n>o J 

=\/< ^^X^ ^ + AQQlx^COXAQOIXAQj + COQfiay 'J ^ 

- ) AQJX^OOI-f- 6U00 X A oca I J 

[‘‘alaaJojromw’cnjacQJrtsiroloafto a«JQJ®ra)1:— ^^awoo 
IsaiyfljngwsaeiarouoBoWo <^g|Sjlm^A|^aeio®ao<ttl=lo1dMo 

o®ma wjtjogpcartjnsxno aJolsnsgjjoceoalai A3|<rt3>. (sraailos csrtj 
^3<e»«>g ajerg)#jAaslAs>a«>*«36r*s josnl^ (©Is^stAasni aool 
y Aglwod Bra ^o<a»^ flS awacOAJaaJroroWo ^3045013*0 
offlorw ^ocuUnAj,^. S2ail«s ©l^)3Qi ^LQaA^aawIclel^o, 
^ twain Ajo^a^aaj 0 eJ]<o)*loa;A|^a3oaJ1§le1a«o. SiaiaotmasAasl 
1 zaoorolcrra (oj(0>lgs?ca;3(a1§l«>l<Mo. ®ra@° ojjfflM a®fr»°. stsajlas 
|ijl®*)«a ejia^9«ra)la3)83i ©l^jOAg^OTaloaco a jWI® 2)0?) 

o aiaajanOo osra1on9ogs*lsj° aas fniaa^tyacno. ^jaai'lsinio a 
ig|ORDla,(tsi (QjcaUo ©l^aA^a. ^<#1^040 0^20^3^3040 mm 
alejaa o^oajawKmmlAoos (gjfmlcttffijjafgpjfflTjnogcsss ovaa^^sabo 
iffi §s?a. ajlmfleu ^ joqjIskio a-flsicrr) ^rjryoQJoroiOTDlaejo 2.'°^® 
DOQ40 aj(y3<ueo^©Q4o «n«mala4§§ ovo<U3«n«n3)l©,ejo oxoalajl 

i n\ <0 

f Agjl<0®3o. <4)0m36JOfl»3iZB §8)3. ©(tt'loUlgJOQ^ 6® §853. gS38003 

I Solsajc® <<o^(3>^enf . fgojlcs ouaajj^)3abo ^jLoa^jaof. se®l 
*©0t»o ajl®^0»«^3Qj1«CnO5Jo S®«®OT»©«A3slAsit*o94,3sr? seswl 
^ ®<oesl«6^§l ©l^aAasni aoe1^3<o6 ©TO^oata^aaiocaliaimo. 
s®of»1o(m^Do ^oajl(ri©AJ3g^ , l.]Li'l«cro ©oolos SAangAgjnaflftOT) 
yA3#3o»Josm orn@xjlA»3o. Kailas sJl<ro1<a'^30<(ji»]©>a 1 jo 
ajSotiiw^o^ioralAejo ovtao^^oallncn Ag^laj. ^ 

l^aa^a^oaa^oirolAiBi CQjcalaaao^ c^3ouo©UA|fn*«n!Da5jo'eJl<af) 
sejlooiloof) caicocruDoonaocoTi^o A^Jaj ajlncm ailro*l!n^oo4<, 
V<iJ3aaecry0(iria)lAff>ej aJl<rolm/^o®A3s1ci?)o oil ©cm ouarr^rajja 
^®bs 1«6 ai)® , lca»j3 e )OTO» n^c^Mcm aocnc^o ajw.lsoio 
««.os) qyamjoaoajKjTlAoej 631004 o £omacn a® ajlouajugs^o- 
|Ea,l es o^'taoojs 0^0040 3 Jl«jfl«Q.^,3Q4^ i § ovcojoroTODlaejo 
l^^^aze^rowWejo c^wl^Pg 0 a® a^ 0 . ss@ 2 )to*)«^jo 



<Xta.qj ] [ c£g<ets)laD<att 

aiDcaTl§l©1dMo, ^ooflfli ojuogylca a^oco>oOA3sn| 0 $ nroonruDoaoafiQo 
a(tDom&oao0. aaoo <ft»g^o flj1<tflca^3^<owTl89><si qjjc^lajl©! 
dMCCD (^jacrvjaobo. ggculos 6jl<m)ca>«yoajo ^-)L£ia«^o«Aosl^o 

«J)6D8alci ««OOOi <3>60t3gpego. aQ)aT)3«j4 

g«a^<bn§«ooeiofmo Ag^oeiotms)arm® 0 ggculdscqjo qjgbo*. 

[fi»3^o0s«3‘ifli30«c»3a>o= m^g^Q Jljo?1<»Ag^fl^i3i»o a®nm ay3<o 
««o a_jol®iiy3*®a'l«i AocrnldWionB. ttljai aJc^cory3(aoaoad9«Dsr^* 
Sfifi cruicol^acna. gtt3^y®fg«3oa3C>«W3COo AgjgnaacBgayo a^nro oy 3 
oam «a«ftjaaTl^ «1«ai aJc^oc^acaoKslanio ^ruojaoleco 
crodccro aJOQ^onoojQflTI galailes ®»$}la«3o. ggrulas vji&edo&a ru la, 
nrvonruQdcnaftsasBofi A^la^scmo. ^oiooloi flift^e-jljoflo^sAioftoAaj 
«n$ golwtyoailscn ai«BCQOJ30D3«no u ajoaoranol^onog'. fgailos go^ 
a^3Q»o®A3«n|«>acfn wassuoadcmajo ^cmoaaoro QSjo s^3<do6>g &<& acnj' 
°4) §3o*y3ai1 ©cn oj ai og aj o cn d cro)&i)®S <iJoa|cmg w « 

ojaHsajcuo 48. ci njoaJo ®1aj — ooaaj AiaaJQiatvpflB^i os 3 cot a c/3 o 

AJOoJo OJ^—eQCW aJ0oJ©Jsnu>fi3« 3caoc/3« 

(S>njolo9 w^ooflortio ili 0 o-i / tidbI ftH ® §1 ) 



r® 


<U©l«aj©Jo 48 

* <^itJWDoatJ)^(a®3 AOQjorn aJg©^fljran®rtio ej<ftiai«rn«s»aa. a*dn£WooM<»ta* 
fl^aairalooftaic ouio«ow|A09rra(m'l^. 


3 a(gtfO(2><3Djoca>o] 


[ OuCIl-oA 


oafiu aflom jujfvjoiolanio afljyosoliajgfc* «o ayarrvoabaa® oj© 
«rog «uoa n4)rm cnjacr^aypculoaio a«y®pa> © afl)om eoTlcQaTloi 
^c/») «d®o. 

• t OJ© — %aY33o« i }3ai W == =* s 

©©^wioocncyanruoaboss^omaowjjanonio <? A3^ == * s , 
(aai=«®«2u3ogp^3Qnomio lA0s1=a ig 
©aj=8- 005^)0^=* 5 (CQfdM^ QauW QJOt90W^|6n3O^3. 

g>ajl©s acsuaJ ^om zugc^/Jo qjonjCTag^oasajlg *>^l©«3o. 
selpaJ oj©(jQ]©nny3«o<r>, 

suaj X ©© + ©l© X aal 

© OJ 

oj^orn) osoo 

qj x ©©-j-fiU© X = X^ 00 ^ 06 ^ 0 ’ 

a««u xx) oj@)cw rugi c^)53ialoi , oj aj 5 a© gWiQL^dfilgttASsAcnbj sue* 
a ai £0 aiajc A->i3©»cn&» ©/U, ay o tu a sb o {goi A ££$ 5TO ^ 0 ' 

<gro<j£_Jo£b g«a^QHa»3riCil3«»3cQ>3CO0— Ag^oOiaaDo averts Olorw, 
go© aj(Z8 0jrslo nysoostwoi ©todaJdMfll ^ } 

SlIojX®® -j-QJ© X® aJs=® oJ X®y offVoau ° 

/. « 5 X«M+fi S X*i,=*sX^nfOOQbo 

fi 5 « .. .-fl.X *,0 9 | , 

* a , = JL_LL_ — 3 , — l -* (8J13QJ aJ©ntt©cn*>c»o) * ] 

? cu^oruoabo 

* «°l<sai oJ©{j^©nr^3oao: — 



0 rr> o 


O-tfo ] 


[ oq/teYO>l«ooaij 3 ^)SPoaeg)oaro j 


'©laJo^cttaJoi^aLflsiciCD ^Laaayoc^o ei}<tfWs^ocxi<> <®mg\ 
Qj^aoroxDo tgjLoaWjJac^o @<af)co;®joaio a^ia^ao 

oo;1§l©1ca«o. ailff>ano ^tx>a^oaio ©^c^a^aaio fWfiws^lejgg cu^ 3 
ao)©o 8 Jl^cffi^oa^o -QjgcmiD^ooio a a£)orcnaoca))§]^ 
c 9 ^o. ^^oi 3 s>cr) <Dsn| oj^ooondo (TOajoolcnYio ,oj 3 aj®cQ>o 

(/>©Tro1<8a&oayo ^ao)«(ma>l$nf 4 occyo «jo^®0o ©snio rmswgftaaj Q^ 3f ^ 

Denoting the successive Bhujas by J i, Ja. Js and the correspoa* 

ding Kotis by Ki, K* t K 3 , in fig* 49 , Jt, Ku Ku Jil are^tbe four f 

sides of a cyclic quadrilateral, 0M1A1T2 and 
Now oAiXr 2 Mi=AiMi xor 2 +i 4 xT 2 XoM l 

ie rXJo^JyXKi+J, xK'i=2/i X/fi(where r— tlie'rauius) 

. . 2/iXifi 
J2= ; 


^0<cT!§i©l^o 5 ^onjl(oi ©juag^loa cg)oc£^o€>«d>asfr§°. o^cmo^i (TOccn 

g« j jOQJ^rtJT5)1fl9sCYT& ^JLD2lPy 30i££iV8IB> «0> ^ $TOY^° (STD €|j3 
idjls>ciD^c96i06Y>| aOiolryofcA iro^grs) alsxty©) ^joa^smoofeo. gocyg^go 
(gjorroo<sbo^so©©> aJolfW^jo^^a cu<cb<5td>0o. ailsjcm (gjLeca 

(g&il^oasi dJIarflov 

gJOQ^SrtSOcQaO. |D601 36)00 ^JOOig^o c^GieTO |> 6tt30cd5>0o 3 a^jOOrOO&bo 
^SOS)©>. gDQJ$>QO O^)gj3o Cru»(Y^ S^0«$® giOCsTlg Ag^lcd®!^ 2)3o. • |d 
086)00 a>GB aJcla^S^laJOGDCC; T)COjOCi2JSOBOo . 



a_lolaeiaio 50 

Again in fig 50 , 0M2A2 Ts is also a cyclic quadrilateral, in which 
Aztez—Jz, AiTz^ J i % 0 M 3 — tfa, oT$~Kl' 

andTs5f2=/3 . . 1 

A oA 3 X r 3 M 2 = A 2 Ma X or 3 p< 0 M 2 4 * 

, ie rX/j=; 8 XK,+/ 1 xft 


tj - J ^_ J r aX/f l + JiXIfs 

and so oil# 





cuataf] 


[ ccgc&*T»)aa 0 


^^©^aojocoTlglolMo#; ggaltas ojqjoaJ©(Yy(0a^ 
o^o «c^oc/)jii OQJWjjoajOdaiOfD (§^g)ajo wsTO^rf^capot/jjxjoaaaai)^- 
(ffrDrr^oaodfenn^ ||. *DftnWorR> 0 gQa^iijoaJo&bo «a>^6rma>oc6 
^uoajoabo «c/t>o3ild5ao a£)ana caDgmoAorog) 0 . j goajlas cyj0fr\>aa 
SiCCo <&gjV)o ^aosmoj (§« ^jaosmo-Q&Jo, CLyorrvx^ 

a>or» mToJ®T(tJ)2ioc^ncld^ono ^joa^ 0 idjojd, ojTaJcn^^oacj^oc/)^^ 

69>cm § «COJ3(/) iU0QLigj0iS0Q>0CO(S«nZJ50^o feJoSQJo ^-g^OaiD&Jaa 

aiHgemocflio. gDoTtas goa^s^OctagilcGi e>cra° ^^c^Oc&^acuoOo a 
«oogg iyao^oi3eja3con§lo)(jMo. gy®c 9 ><o>o<o 6 joj^^a^o^syoceaOb 
©6relor»3o ^cra casern ^^orLO^aoc6«crng> 0 5 ajosnjo cugscm^accps 
fgrp>° . o/taom < 2 <&os\ oi«B^(sar)S(^ hjo oj 2 ® o cqTI © las act> 
<^jocrvcry0(mo)l«n(6o a<e>osl ^aosmajDeJao^cno^ 0 . gDcu)s>s 
i^j(2i06rr)n_Qej'^3(mo ©sf^^^st^Actyotefi gD^JoanaisoB^acoTl ct^^ruaco 
c&^oqqI 8c^a^oGU6rru;56is^ocal©lcflaono (graoj ©sn§ fl^jo^Ooaso o 
6raocan§1cBldWo. ££cuIqs lo^o^assTnarado <osn|o <zj)6C8gflaj6 qjI 
Qj^^ald^cft^ocdjQ^ooi ^oioolooio cla&j otbOo r^aregilejo oTlcu 
©^^Ql^c9>^3con§loldMo. ^60Bs>cr) ^sjcfloft^Qteaosni aiosbJ(galAfi)a 

CUGF ^)o^_J<a>3CO^r5rrD €>j3J0gj)fl5>3Ca!\ _ 

f a IRjdCQf38 oJoq^Oo od3JR3^22)^ 3a ii 0 CJosaJ 

(o^nrvo^aoo) 

<ocn$ iiyoaa^as ocijoao* » ayonruosboa A3«T5 ao<o) ^oci 
aojocoiiyaaj (gal oooaT) oi d&aom ajoetuasnds A aaom ©loo^o gfUaJOTnld® 
n_JO o$cn&. ©I^Dcy w®rw»1©»aai nruaa^*y3<0«a&ai^3sn§* aaolaflas rruo 
col ^©Idwono, , ; 

oj©l(*aj<uo 62_oi a ©1^5Qjo»at»laoAo GA^go. a^atu o-^cyaaJ ; 
crn^^o. o^^a^vJCcr^© CRtslan^o £Q«<i_ 4 osjg£o odojg nJDaJsusrruoOTsdo af» 
O)o oraftacTOSogf c% gQoaJoriofao^sl suco a$)cm nrv a o£*y 3 oil a arc omd 


* cus R^ooj^nra o^)o nroaa aod eaoocojace aTlcu^l^elcS^OAfnB, ©$ * 

g^tnaloaio g« (QOQiW aajogpeor ss^sanaaio 22<o&©8^aai3&m8«>aiorn<oioo. 

|| ^‘(O&OQa^aiomoo Gcttocoojoajoebaodkfro 55 a®m» aooolct>a«i eat nioo tgj^ 
aOcdto. 

§ (^onruAg^o^jaosmo, aaoTlaaio eeTiQ-jaosma-oaio, flao^oyonrvotwltw 
aJ©^OTaooon§l®t<ASfrn syoafl^o. ga^oyanfufiSflCbcda oil a_nt>*] a» sjs fi.o coH©! <3£frT> 
a^OcSsi^os d aa 3 GOCTroTlsab otj U *t§ sy3c&s>6)& n^osairnjul^fiS daj>3CS)a)0aJtQ^3GQ> 9 A 
<$££ aiosojo gaoHos si^oaiiajaooaiODfl^. 



rY>rwj>jc^<sb ^^^ <nrno ^ 


|®tf0a^J30Q>o] 




Is* ajlo cm co coloicrHofia ru^sns ixJorUcjemusnado oj s d u9& 3 1 ° «©acm 

Lias xu afl)om eaflog go§. cwaj n£|nm<g) oJf^snj xuonJ«U6)TO)ss«gas 

jruacr^io^jaj 0 . (med^yoOo ojaj a^^iUDru^smjURjifl^as nroaor^^oouana 
ajfCBo. xuco a^)cm xuoaJooriao^o a<3iya3a> aJCDTloicr)"lcr»o ©sns^ajo aj 




%i aj«0d»isye 52. 

<j^(y?ld9«a3a cua*a <^nm ajjjrruQcw* ^®nso<0«. gg<» ayortvajo 
-wco a^nm nruacr^tg^sa^o aTl xJcIidq 0 ! aod* a) a^oianlcna cuaj , qjsj 
t®cm nruacr^i^ota® sg oJsTstOTB^go ojs®id«3§o goo o^ofnidSier^walaaio 

lAasTgfaflfcgoaoOi aicdfrs. 

M . 

hjOq^Jo c9» i CD — aJ 3 a_J o asHcO — fU0r»Jo CUCO. 

[§ =( 10 — 6) £D3aJauisnru)SS3cb. 

# \ QJej=cr)3&Joonroan'y i » J )3C4 0 . 

J -o-isu cm cr)3ai3o^3oilec«o aeuytwjtW o>att 1 a^icm 

^)»nrb©«w» oj© as. gocoHartio G«6>3S^0 « Ado ojo^, old gaajGoaa^o ai©tas» 


noci «lq «oooo^|9(ii94icn»* ru<uco <v$orn © c5 )t©°'®^ 4 ^ 

.oiaoOflA nolma «uco tk$cm (§aDja>ogo aj© fljosaJsojo oj©d9** 

(WOaajacb ajcn^OLjflraoetyoaj 0 ; Aico= 6 .oo«y 004 ° jsj oj= mo aiOc 1 ^ 004 ° 

Qjai=:oooejoo*yoo4 U aico q®ctt> ^ooc^oaTleaco 22<0)(0 *^oqj w 

« lo— iti^ooo tty oaf xuai o®cm cnoaioo^aon^nio 2aa>««yoai w 

ajai< 0 ) an^j o®mo ^gyt tgeSQCb Jge^OAO ©fiJBcb. 

© ,00-. 

• piostUft — niro= £ til 


6 - Oo*0jOQ4 u x • 0^004° 

ayooroo 

«^©®tyooojo©o 

a^ooruo 

CD (OK v OJSn 

qj®= ISl 

©83 j 

0-3otjyoafl©a$o «aos1x^-o«^} 3 °4 

oyoavo 

aaaco, wqi A ai ofttro ^y^sssCb 2)<u^0A0©6ST3tb. 

Q3CU, X AJC/O 


COOai30|Qj9Qn©rtio OAOsI X 6-0eRj0O4° 

~~ cuyonrxjo 

ai<or=aJ©»Do«yoa4 v ==«ij®-f.©a> 

-oo*yoai°x6-oow^3an©aAo aAosl-fC-ooiyoa^x^-oogyoanQaio 9 a9s) 


aj^onroo 

BaoHos S&9 t^oa&a©agjoo oruanf^tyoo^goAm#. 
joCb ©afl — 

4-oo«oabs^o x 6-oo®»abtyo«AOsl^.6.oo««>m3tyox4:-o©e»eb«^o#AOsl 


oyonroo 

r™ 

/^©^abo (cUOBioa ib tgjaoj 0 ) 

i -ooflwajiojo x 6-oo«*fiu^o«A3s1 + 6.a«ffl»sb9y3 x^- 00 ®^^*^ 5 


ayorruoabo 

fig® *fUai aJCq^crrg/oa>o®«aT>. fg«»©nr> aio$a;(§al as£ 
>«0»] 


***4 : 






gajcn)©ano<oo 

. gDQjl©S ©$n§° fi0^^3c6«5)S fi3(D)a<D<mO<<d>3St«0b«>S5>«8a9$rk| ££ 

,£«rnl^ <mtfwa«fi(c6 ^§Wgt° ^o^WjjojajoaJsws^^s aoa> ocowjaojo <^)3 
m)0@ba4o <a)668gl^§g oeio^aocoTl^olaao a® cm ©Aj3gjlo&g2)s>Aa 
6n|(ms>ctD <xn^a3>A^aDCQn^(^a«(Tn ca>3©(mo«B ^®©<^®KJ>l©5fi4o 
§«o^(Oilga<D^3(^«ccy3(/)o A^n«ejD(5>aacsz;l§lflila«o cxgjoro ajar®, 
go *3 a^ocQ>o©A36n§<®©cm erds csrois® §«aOo (0>6ob^I« 56 ££smliy 
.g§lea>g)o .oi lai Ae^Q^D^ajocorigl^ridWo a®cm<o>l«cr>oqjo ©.ajogjp. 
ail©cm £d<s cg)oc®os>c8.D6r>| ac^3m3a®©jij3ajsy3 < a»&a aimmt w©a 
mao ©jung^L <crQjdo 3 cuol<mgj3«e»s)^ Q><e® oj®raro>os>acn&o ©jxio 
gjp. oltacro ^u^{a<6>g^a^5)1«j)g«3QGi3(cn«cffl3(/)o £jLc>a<g)<m)<a> 

Agrnoeiacmo a®orrao cuacnosgtjf galena 

a cm 0^^®r®la9b^aj ejosaio cum o 5 gD<!> a>g^«£n<®©«ra> c^janroo 
oAosni qd©1^o« 4. ail^cro eJl<®!co><a>g^o gaWaAcm 
«reOo (Dsmlfi^^w &Jo5Qiico;Dc/)a3^ejaao go«? ojosqjo (SYdda-joCo 
Agr^oei3(0)^acm ai]ajcafiTlace®6r«3* 5 ^«3 ogid<o>«jbOo o^jacm aansrc^. 

ail ©cm £d<s aJosajos>a»36n| e Jl<o?)ca;<a»g^3{ib©ma> $osm joj® 

etc/ 5 $cafti©cx£>&io qj®bo o^joro cn>3aocg)cg^cqfo6>AD6n| oj ami ©las nr®. 

cy(^ociw^<mjxi@(0(^«<dfli@acGiococQ)cno 
? <st&odcto©« cgjacaJoftAosnj oj©1cJ1^S3©«j> ailca>©>&|^ 
^ooaflcolascm qj^©^^QJ3aQcaaS)^g)c9a>3gng^)S>cm cyJOTOsxora) cu«b 
emooo agjcmffjTl^cr) AoguocDacaTl^cdsaffni aigroa^o c^onfua^o ^sa 
|©<m ^u®©^a<flfii0a£iaJS)(CT® aiccB^^o^<d>o©«>ma) e&Dgcntj). gQ60B 
Sood 0 l£ 8 j«dQ^ 0 cj®la^S)aj aD&iajrail^o^o oj^^emacM cm 

(BT® <a /> I 3gji ®TDODCYO)©o (0)S)Cm 

aio ajg^a4Q6ns3<aio a^crp^loor) ^jajo^tTrj). {BTDoj1s>s g»<zb <y«nw 
?lS>crio ©T&Of®SDm©T®l69a(C4 «a>gJloy OJ®©^ 0 . flld«aJ 0 Do £XJ®© 
j^m®ls>aio ma^a«a»36noo cy<in®0(Bi® o^c^jyleila^smo. tst^ag-joOo 
cy<BR»«jRDl©oi o cod aj ^o<0aaocQ;l§1«naao 
Oo. ggcmaej Kjo^^^^odoaeng eyemoo fi^^cuoi <a^a>«wnra)l|al€n 
ails^cm gQ^J®©^®«s)1©5®4 ^a^aocalg 0 am <fc govern «ao 
crno^aAosm cn^doldMaoq Agjlg^. c^cmo£j1^®©^m>1»aio 
cYc^omcwTtajcA ©sn| ©^ta^fiOB^ersoAo. 22 ail© s © 6 r *5 ®^^2> 




cl 0 cy ] 


[ cqffdWlfiaoajj 


60isOoc9ao mjott>a©arnaomn^«n«^o<CB galca>oco>l§l©l<0«o ^eeajyly 
«®»grr^o. g^ajgmo aoloai <m * oaailolaa cno .aj^©^xn 3 >lfl 9 a«aj ao& 
c * crocks 8 oa^©)! e£o’l* ci^crooal<^3c»lclj9«cYY3(tr,l^cT)^ce«35n| <xis& 
^oi2). (sracutas a-flacm ^<^a>g^©iralaa6o o>(® <xjosum> jxs 

^©(C^^TUD^^Oo ©ffml<3CY)c^o 0^(^5010 ag^Oo agjcroo «Dag* 
6^ns)(t37tD gal <iQ)<noo AgTljy ($ocul(B6 aojo^ayaigrr^o &Josajs>©«> 
^.errso^. oj1«xxd ^c^g^fcrolaaAo aaoo o-josxotd) <@^^cjg>l 
8a>s>ai fijosai®<ma)c^o ^sreogg. ajlaam gDa^cks^o^afaroa^o^ 
&Jostu«cQ>3co©ajr5) msg? sd'j) .aJ(3>©(£/&)3 caffl@(or3>lefca&j ao 

ejao<0»co}gf 5 &Josnjoa<a>06ng g^absxm® ^sml^oasii ©Jto^aQ&jQ 
snaoaio c^cnolgl gpggsng a.ajo^jl^ 0 § 

cc aio6Qj^smo (§ay£bo cgjogo (gjl^afij an&Jo eaj<ml” a^jena?. 
g2ojls>s Ajylaj ^®©^JcafiJ@a<ara>. 

* ( aja^oc/o«8ia>cruaol<tJ>o aiSaao ca/ela^o | 


(§g QJSI5U.TU 0^1(13)1^1 (0)0 aJ flTli^3)0o^3aiQg JO [I 
a\)<8c^jo aJl^^culoc©<o)lnrv032)l^ocgi_ 
o^rr^lad cui^^cusm^o^^OTl tyai<ftftu” || ^ 
^^j^c/o^c^osn^cooaTla^g ervosu^s” | 

goalies aJslsrur®06)o o^osxma) snJjqQ^laoo gal atycctdo oftH 
^6US)atr0o aojogjjl. gD^c©oa®$fl&>o3sm)§ rolc&^liAo 
«$rno§gigi Agnoo (80(U)ls>cn «$©)) 

6>co _ajg©^{®tDlonoAgTg«)s ©eng ©^^OTBOoa^o galcciocallglin 
^ 2d 3 0(12,0 ^G)™ 0 ^gjlsacr®. g>«sflaaD g><® (rooeu^ocnlayaassro) 
(0>eon^©(d>D6nso(o6 ao^joacn^ggl ^rulas ^TOaT^?Aoar3l© 3 cm J, £ 
snsoAom ejosaio ^a^(d»g^(m5>ls)o(6o co$ail<o6 color© auftjas odIsbsI 
croaDl^o^ ojoc^s^oemlffecnd 0 g.sreatf.anog) qjs^ aflwBla^o mjcfcl 
mo. go alias ^<a«^fintDl©>(c6 ©ens ajosaisra^o a^oV)flwarc<s>1aa4o 
cn§^®ec/o<sr®lcr& GjosnjarilaJDCC5Dam®o a£)ar© «au(i. galas 
ag)<a><sec/aao<a>oo;o<iri (Oong ejosoj^lnoao culcuaWel^aaaJlgloljWo. 

£JoSOJ«H3do ©6r*go Q,© 8lcdaDQQ;l«l©l ( 0«o. <9t§) 3»02 >d<d 6 SJoSQl 


* ailaioaio>1 — wofSA^jocoo 0 <jgg3<a*o 167. 

§ ^*1 3 OJ Q)°l tOWfai^OCOt 0 6 (JW>3.a,0 164. 

11 Oei30J(D) , l — ©w^ocao 6 qcoi&o 178. 


vs>^ 


0<2> (3^0001 o] 


[o.<^o A 


lor© ao&attaoeoH nol§l Agjlaj aaoo eJoeaia©)®} <g0^or © qc © 

OOQllg 0 gD350B &Jc5QJS(®0)^o d&gpaj. |Dff qj 3^ lo3)(S©f® ©0^©)®1 

&jog*o coi^o ©eng aiosmsou^c. aJlacro ^oroJo^RM^lcci ©«sr» 

o aioaiirolaJo^orroiotsa^ d^gPoj . a^omoasi aig) 

{^smoefeo. ajtacrD aio?oj xca'acoatg^a^o ejo^aiaolojotwocrui© 
^§1 ^^j 1^J3256 ^<5 (^ca>(®jxj^©0)©rariaoAQ Ag^^6nso 
bj ejoSQJo^9«3Bas naool^l^ 0 . gDce^gmo cyrmwocYrniiocototzolejaeJ 
g©^2)‘wts>ls9>a56 Ag-jl<yl©l<a$cro ^a^^g^«sra)laaio aaoo 
boan§l©ljwagD°. ipfoTiar^ ^(m0a>gfn5>aono «o_io. aQomoeH©)© 
^g^oj^tmajla^cno ajoOTcrTliiJoaj)OfYo>©ojg^o(5QJ3ccACc^a33o $dv fiio 
U«ccot/>aj^o. oj o ?0J5 ca> 3 c/)ojg^34 o ^a^AgV)0(3baj^a^o (0) 

|eglrs6 ^sml^}@ <©lc9«o./ fp alias 

4J6i®nc®$8 AcroaD^a A0 6r>| ajuo^jloai a\'oGiyoajil »o©oa3o 

dA'OSng «a>gjl^j Q5u^±o aa^lovrisTiioaoa^o ansvB 

^a^ii «<cioc^(OT®l895cm6ifiO(j^onr) ^)oflQio gz^ayrwlBsOfYa odJ 

aPl m^aoljwoj ^QU5©nD«a®oOo aaffliamoOioap ajajolca^' ? agjorr51|°. 

o«aiO(©ajra)lab<ci q^aold^ono saioagi^Oo (O.tb i(o6ax'^j Q»oo0iafflB 
3 ap s)-aiolcQi@ galas oo ^ cui ^ cd! or^° (Sta^laaio al«9al«i 
^l«n?lg galaoo; rnjoolco^o aio^OJo o^jem aiico^o. ajoaiio^cb<oTs>l 
cno° g5)j6vruu^oe0oj9e c &&$ ojocuaCo agjdna (said, 

ejo^a^i® frooTQJorualjy S©1 (Sq-jo joTS oj t3lfd oj © 5ri| o /oil a am g al 
cr» a^jogy icai -aj@©0) ^Qiao^a^o £<®5 >©?ojoooci^o foeoe^laai 

c/>©T^89>cno6rsoc9»ano &ic9Q io cni^^locaAosno acDOo0®loqig@ ^ 

AgrY^aouaiOfD galoaTlaxci <sx>a© ao§cul<o6ao}crra cusm aolsoslTO 
a«o 3 gal<soai*e»oOo £©roasanap aajolcoi^^ 

iol<e»oao(ci ©eng crvicsnJrfUulo^g^ ai 

j&% a^oa<m3) (5%jQioco«e>Oo ®^ngo (msoo^la^^ <ST3a3)©o ^ajlas 
sm(rnaJo(monf®©aoAcrY)@ 0 . g2xilas ^a^^g^aoteacno galas 
§(iilor» a©)cS« 0 a»® fiJo^oi TV)oai3(0>o ? qjS<^ e>3oog J \ffQ) d>oaioosS 
e^J«(®3)0S £Jc^QJ TOoQj3(?)STnT»3^^ ;TOOT5)©D^60 BOo ©STIgo ^sl 
3 ^culas ejc^T/lxi0(a>3c«j)©a3sfearD^ 0 . ©t^Ao^oisd ©sns aio 

«(OTO>cqjo rruo^QjTOil 3 >(cb sl^aej (S^5mocua»0o ©snsl«cr) 

qj(®«jto )1 (O)6oi3^l(i36 ^oan)©ljyoejo a;GBo ejoaaiDolaiD^o 


CL®0 ] 


cro)©o. ga<3i^ajoSQiTUoaJ3(TJ>Drr»©60i30o ©srq o Qj®aiaO <9><Q8g||gj 
^gl^aejocu^o giy gjosqj mlaj xmoaaiao. aitaom Q^lsmscuag^ 
ail«>or> <35uz>3c8s>) (Q<sus><ma> 8 (ftfcl srroQj 3 op aio sal aJ Aarasxu^ja^, 
6^wa«n§WI«Mo. gfc^WAam OiSdW CT))608*I| ©6^ 
ejo^aia^o §als>0Q> q^ooldwcrra. «r$Aeo;o<B6 ©sr^ &jc6m«m>cqo cnusw 

orvwl^gg @»^&'o^nrvoQJ3'«iy)3cro)«6W3Do <d ; n§o ®raa® 

©olDaTtas ^o^^DloJ0(5)0m»©B0ACfD®°. er$6Oi0CJDA0o©A35r^ q, 
raggg a 1 <o 6 fsailascqjo aTlaotaaial^j. q>ccb olc&eta&i cr^emocoA^ 
©6r>|o <stdoo)©o < 3>©crn (TO 20 eioSQiaDlaiD(a>3oroj©«oA 

cm@°. ailsjciCD gDaltas gga^ Ag^s>©m>s><e*o$ns jdu^©^©^ 
©sn§ 0^(oj)»o<6o] AgjWsaijoOo (OGrq 0 j 0 )«jbOo © 6m1e^o 
^^©sn§ ©ajolcacu ©sn|o ^o|Ag^o©ra>l©aJo 

ft<o©s><ma> cruoDtaafng), aj£jloa> ge*AOo ©sn?o a^ooo(CB 0 <roooa*n» 
a^c/Dlcescng^ a®aml©ii3al«s5 i gaWocafl Ag^aj)©Wcno sdq|a 
g^oraTtaaio entail 8& cm s>aJolai> gajA.Oo eldBasano©^ 

crfl6wf)gl©]d9«o ©srr§ Qiosmm^cs^o go^aoo. ffr^AcoJoci (gag^jajo 
ajo'snj.ruocUOfwa^o £gsg toctoosobDo ©sralsaioafco ©>60Bfilejg§ 
(TOcyooo ej 0 soj no] qj o oj)o ax3)©253oa)§ ^©Id^o. QV3©(®3©ls((gg) ail 

€>xr> ©5n§ 0^ o2)«b^1(o6s)ou^° ftamUiaio ojeTloa^sjc^o aonol 
$>v*6o oajoW (geja^o g^sl Agrntjm>ls>aAo a©^>«xoro> anocil^jl 
®^moj a©oo TO<5/p2an®3^o ftomtaaio ajeiW gfiscqjo ftaml©a6o 
ftajolau ges^o^sl cru cil a£\£\ <9$ an® ^ tocu 1 s>s ^t^Ag£r>a3ACfl> 
§i)as asgj OTwWorta 0 gniea^oa^o (^£/J1 mo ejosm«je0o. gaaijj 

<5nj>lAona g>xuo\cq) ge^A^fif* qI^joooa®! crflarol gD©)a«o (gaitfiflj 

6DB^S)S (T0o3LJ0(3)o cl® 0 T» 00kn>(U)2i3 A<B>3©6 gDOulflS (§2(30) 

ajo5ni.TUoaJO(a)3oro)©«jB^s)S aca/oc/>© aio©ai TDlaJo<o)oao)©aoA'ofwg 0 . 
{gz(E^ajoSQJnrvoQLJO(moaro©aaAcrng ajtaam <ST^?QJoco3or3)©3(auo. 
ou&iW <TO)5Qi3«<Jus>s (TO^9'tm»l®j»jo ©.xjoioaj sr^sai^cuacojo^® 
soAd^cu^astt&ocd co§cul©6 <TO)SDioa>oofo>©o ac/aoitaao. gD©>ls><ti° 
co§ail(06 (gae^aoAcrog) 0 . fit^Aca/ocA (sr^^macjuacYcnoaebo 
^osmnrv©ajo(TOar®©ft3Acrogf a®ana aim®. (TO)A<b> 3 c 6 mtysaioun 

CYO)© 0 { 3 b 60 B^$)S <S<B> 3 tOo( 0 ) 30 l 6 (TO 00>©o (0)00(6 aioSmar>laJ3(3)3CT0)fi®3 

Acno^y ai1s> cro q>(zb &jo$qjsxo©) avosaiorvilj^gg ot^sqjocjuaOo o 


[ou^ep 


offiyoaegjooDo] 

r $f«i$0(fcooqjo Olg^OCTO)©©©©) gD*I) (St^)SOJ3CO GO»3(/>2>3 AOT) gal 
©cos)A»oenj ao©lcy olqsj o (TO>^?ru3a>3C«5)©a3A0nr)@ o . aj^oaocaab 
ao©ly aaeio ^o^nm^| 0 . ^?aiia)Daj^3 

ao)©aio gal«)Q^ o ©sn|i. gdsob^I 

ejgg ajg^oawoa^o (TOJ^^cuo&io^ru&OB^oAcro §3202A3sl 

AOodM A|fn«58g3CDri§l©l3QJ3‘ JllftJ ^ g^3 ®^^OT»l8&>«)ei ©50| 
g«A^o, a®cml|°r ^ajltfrs ©^gJi^^Oo ©srtsW cual«r<o)]s>o6o 
aj^ml»5cr» ©^joloortRl^oio ajg^o«xJ3ca/3(?5i aiostu^nol 20600^0 
©2U0W fit^sQJ02CJU3Scq|o aj^o <8aJDcnn§l©l«fl«o. ^(ols^ ejo^ni 

oj^o aiejl<n’ §««©s ai^©t®l(o6 co.s ^sr«occl§lffiaT)^ cajocc; 

aii jam ajeiW «i^9ai3«tus>S ou^go 3 ot>ail a^l g 
©>cn» 6) a idcffl et^)sai3aaj«)S ajg^o aa-ioAcm. <TO)Aca>oj56 cr^stuo 
coooj^o ^©040 §ttjoa»^or«»©a4o ascno. a^crooci Agnolo 
I c03 am galas a® o^os)©©) g«AOo ©sns^ejosicu^ ajftilca'©)ls)o6o 
S 0)^(5©)! a> am ©iiJol<^(3)l©n(io cl^©©©> a^stokj) «c©oai rno^aio 
| (TOfSba^o go« ^ogA^n©©)li)a6o (zqoo q_ 40 S)<o©> 

©6re)?a6ocq/o aj^orr® ©380040 ©)60)3^(0& ^^Afoomi (TOcytsoIas) 
©>3ais>^j(g 0 ero©)ls)cn (TO)5mocuo3caoco2)OAar> ^c^AgrnoS)&oon| 
aoiljy ajjaio ajosaixlajo©)aao)©aoAam@ 0 . e^Ac»3©6 go ^ a grr> 
«W»l«)a6o a® aJ3c©j©ra)l6a>s)ej i«A^©s ajg^oa®©©©)!^ &aoo 
QJDc©jan»l©5S)a) §ajA^os aj^3artj)©o ^|A «aj6n§ajgD° a®©»l<^ 
^Q^Agjn©ro>l©aio ©sn| ajoc©j©rn)^a>2^jcq;o ^«)©6 n§ ©yg2^« 
ADo g>S^©Tl©6 ft® 0^nc^©©nA©fti ai&jlca 1 gejoai^3(mtD3^ »S)oo 
0 j ^©©1 aielW §ej3aj^^vn©) ^©lAcna ©«5ms«<imD 

Cqjo €)JUolcQ> §fi?A^©S aJ^3CQ)0C/)«©©> A^C^. ac©a33o §€J30J^O 
cn»©6O60o ©enslacYtocxyo «co»3c/)a3cil§l©1<fl«o. gaalftS ©®6ms3©©> 
a^o ajejlco) §e?A^la56 ftft§3^ aaooaPaaam. flT3«ggaij^«30o ©snjo 
U)0Q@(O)«n3^0Aaif3©6 aj&ilca gsjAOo ©sn|o cumg(O)6®30o a®af» A 
|p<e©3o. «n^Ao»3©6 co<T)«jb^©s «c^DC/?®T®lAom gsms&j^s 

«CQ/0(/?oAaajJ3o a® cm aaD^aiOAam^ 0 . cQ)a©<3>o©l& (TO) ails) am 
oj^ocyo)©«obOo ©sralao^ocq^o flt8a»©o©©> ^ensafa^sn^, ®t&oj 1«>S 
©snj ajg?3cw»©608^©6s>aj^ ©iuolc® (x^goaroco cocs-xmoaB 
I a)^<m©l«)&i «o©a2)o (TO) £«3aig£o ^ojs)'T) g6rmg<®s)accnl©l^o. 
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[ a^c&TmlgOojjj- 


©oilos «M>asal^j(on«ct)cq/o as>oo «ggc9m»1»«ai M#(a 

$«TBflabcra AgAe&Bgjs w^arn^ 0 , q®to'.|°. et&AraaeJ n 
gsnagdri «oaj^s'(oro), roisiono fruosaiorvul^gg siajoIo, 
i*««S ojg^TOnlaajfnao a® oo ©^^<orro)(A®aj aieHaa g SS}s , s ^ 

g«rfn><nao£sl &&<**«* ojonoloUac. fi^Aoaarf aSi ., 

w1 ® gsnoivg^oj^Qio as>00 gl8}S)S 

QJg^aio ^s1co; @ 0 gm^ac/^ aaoo gwaoi^sroOo esn|o <gj S lca ffl 

co^o. id^co gsjaaKW® 

«es>a ®rar«j)in<a« jcnassKmm yAo# 0 . w 

cc ( 8 ior»TJ)®«c 2 )a«u 5 A 3 «<g oaoelejamo-aettacs^jiw cntaya^ai 

e^^» roro<Xttfl, “" >0r0>ai> 8 ^^ O,0 ^ A ®^ 0W4 ^ 0 J^^®l s1, II 

. *s asxoafilsgg A^wlfl^o gg^o^gg fiJosnjiro,™ 
rrvosajo^^gg ffiwsn, gsAgU oiaj’® iajA 0o osn| . 
&iosru«B g © S am e'Wty, waioWcu ®snj 0 a® el-aalfiy, esnj, 
! ' W<9 *° ojsm 0 »fl)<T»«a«i Bsqjj^alol^ma, 3,3 

U n^aaj)«m>1cro <&<ea,i]^nc (g£5su«ra^s>s augj 

^000040 SaalssmoanrorosQjo^^sas cu^jcaat/joio a snsa®.1 
»«ragj")cri sraoroola^. o^crnocd v^foa to oarers (TOto®:? ma 
* 0, 63 o®«w#1sffl* ajlnnm am aJLobW a® aUlnaj g« 

jaik,® 0 , a R00 eJcsmcraHcro aao/o aWkaj g« aiejl» ffl «' 4 
O.C 9 «,T®, ggajlfts ftAja^lflO) cgibeoioflAasni cueh-,cmtm 3 &s>s 
“ 5W ° *«"“*• w»oA oj^I® g«AOo csmliodoq;® <utio a , sob 
« 6 £«§sn 3 Acmaffi 6 g^o^a*. e^Jimj^orojaggA^ns oj 
Qic *.gsr» . an&Accaori ag^ss^o fc,<®W gBS / 

aojanjo,® 6 a®aia cnlcoroe. ^®) gtt3 

^«CQ)0LO6Diada ®6ml*oAocqjo (SrarTOffliuirokor&o sraabsxmo) go a® 
SffioaAasnj 0 ocelot ajo^nolcua^acro®**^*,. go* TOnB 
aonJTO a.do ag^oioru) ffia^A aj^Bsjra)®<e«isn| aoola^aisi 
»i®1«ua« M a*oai^, m .DA.. cukcro «»;«,«» 

5 QJ o!aJ 3 (maaro)OQj^ 0 aojawawaso ai* 9 ai»«ioiflaj^M*cn) ffl ’. 
s)a>a ajosajawoujajggoio e>a%A,^£^o mmata ^sml^ 
5J]®6 qob'I^j asajo A.'ffi®(j^*«afti@aoeiQjg ajAtn^’. ffil T.«s 
tuoolaJ 3 ,wam!.®ajggo <§3sl wl®1®«cna ejosajjaj -acoa^aaAcnaffl 


U$P32><3^30q/o] 


fcimoAsnr^aj^o ©^c»l§)©|<0g©. (STdGrTtacn <woaD 

fcAoeng ^gsrolaa nj-moAltci «c^3S^*ocdTI©1c0«.td £Jo<?qj tjIqjo^o 

^ro)©aj^$fliru)^o ^^A|^aj^^oTtn^c9«>D6n| 

(rvasajSscTBDo^AR aco/oLOcui *oo/3(y)3:o>3c^anjq«*6i, a£)oro^°. etej 
; Aoq> 3©6 ^grnaiggt^Do otaroglcsi ^rkl^j^la^crra 0 <&£ 

lc»fin§ agjctraurao. ^qj 1 s>s firaab 

g»0o ©snsldoAo^o ieiz>awco ca;3^(0)3nr)d o 

A ifn aj S8 o5) ‘ ft>36n 5 ^o90JTiiruo^30r5){Daj^s>crro ^smo 

^^2)- 22 ^Tlsino <o)*>crr) ail^cm ^}r^^|^ai^9»<cr3)5)ee®3or^ ^srnl 
igmo). er§,*ca;otf!> ^B>l3«*i.‘i>gg.isao-/)c.3bOT§©s (Bts^ocugg 
iamjxcn^ar) ^o^A|f^ai^aio <m«n3glc6 

^(oTlffljfna A^5co;sn|Tj(®'. ail^cm a>os>^3a>& <ii3&jQjg^ 

®0Acmg( O . fDoTtas cc>k> r?j^: coo 9 ?i ©6 

0D»lj<6s^O|crB. ,TOaj ©oTtslttCOcC^o iBYOeb)^ aj(g)n£ atdCrt»©l^J0iZ5i 

a^30nJ)©jaJg/©oOOo CUSJo. S^ACQ/036 A^o^0(WD(2iji(T5YTJ)C^ O 

y(tjn§^DOi^(jcaoco3ab«n3^6)s ^5craoc'ib3fjmj)CQo oj^I^ flrdao) 

®)a»3o. an&Jaig^o. ^<d a^ocG?os>A3$n3 (a>s>cm ^(m)g«3@b 

mQ.SiS ajg^JcQ/ato^^g (TOcYmol^hsTlajaDo o^jcnao Qjfflo. u jgy<a)l 

i«52j^iiffi^2^3^3afO)©o oa/ <y Agrr>^3^ego aj^3o^©ajaa 

OMOO/3C/^@6g€Q2tfitt0o_QSJi2jCX)1 A aQ.ildfflf 4 ' ^Cul©S QjloODQ 

a®coo(3>l«»o,^«9d3sn§ ^ Ag^aj^50B«g 

iffiSgona a®fm ^naj^©6 co/o^oools^ ©snj q_qpj 6 o^ 

|0S c»eJ0(a)O(m3) ^.enjoj^snsorT^^ kTOaj li>s ^^YgjaoeOo ©sngo ^osm 

tocsmsOo ©3n|o ^ai moejo (W«JB|fl©6 ^^rn)^/o>1a>rna ©sr»l«aio 
•%• • • "*-* 

I iD3©A«>e0o (mx»3a»«56 a do^qlj. o^ai© 

odbOo ( 0 )«j 8^1 (o 6 oj ( tj>3oan§l©Wo. §2 oj 1 *>s 

^nAo ®"Dg)s>©ra) cmdoldBacrn gssAOo ©iry§o (U>63Bgl«j6 ^<sm1 
0 <gaio«5ra) m;aol^jl®]d9«crD ©sn§ o ^dOB^lci ^srnl 

D gp*!) QQI3<CF)o<n3Do ©oTr|o (TJ)60t3^ I06 ^§loQ/@° ^a^Ag^<OTJ)lcYT3 
^OACrO^ . oJl^OD ^^©A|]^3(C2J1<5)^fi50QGl3S>ftrtJ>Aj o 6D<0>© 

ma)1cnd ^srg)A3A003^°. oal^om tna>)<»)rr£o ^>rnjo 

oDofDAzoAcri,^. ^©)©AgmarrD)ls)aio ££ 
Q03©At»3Acr) ©°. ffj$)Aco/3«j6 ^srgjweOo os) 
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c 


’ k«UA/9»MIIMI. *1 r /X A A 


«oef0©6 $o«rn1jy@o aoo*DA«J8do <m 608 gfl©i ^sroi^gDo aomanaco) 
TO>ac® 3<56 otsmssim) ^smAaowwOo <an£re«n«s& 
aoaj«opOo <o>6W3glc6 ^srnl^j^oa*crr)@ 0 . *d ^il^s *>sr >3 
ffijejo ^SYDAacr'aDAom^ geeo^yrtfll^sc&Qa go^xosn? moogilci g 
srn) jty ^§|cs»<n)OACQ) 0 (ci £Q<ty>l©nf6o cug^o c&s^soB^as Qj&soBOb 
rtrasegflrf ^srnljyrmoc3ari§ljBl<fl«o. Q-ig^.l^cc^QcYu tft,gT^6O80o <m6ca 
&1®& ^sfY^^<o>ocori§iol(Wo. culorm oaggl^^o aj 

ajl6Ktn c^cml^^o a^ej^o. a^omo^ejora §«a^_j*mlgsQo 
^3<0)<oro>1<o6 26)oo §e 30 ^raOge 2 D«aiD^s)<ino)^§l Agt^ 

<u^oei3(^>aacnn§l<Dld9«o a® cm faoloaj *3> zo A c&oasb &jo?ainola_io(moaci 
oqj^octo ©o^A^aj^o^Aosng $osml Ojj*o>l©ao Agrr^aj^aejo® 
®m))©joaa AgsnncDac/oaajo ^agassfoaj^a^o &JcmJ3Q&o</5ajgga4o <m 
soeg^«6 ^srnljy<m3ain§)(ol<Mo. §g<ml<s6 anost&iaarra tdm<Q o-oejaigj 
ZDAcmgj) 0 . fQajlflS £JoMaolaj3(0>3nro)©aj^©(ma> ^rtgAgrr^ojgjo 
D<6 j 06T>| ^StT)l^J<T5)3cfl*000@ Qjl©cm ©> cyc^OCU(D(] 

BA«i©s qj^«o»3COq4o 8 ca^iisma©rB)©gS 2 <d>$|©s cu^sca* 00004 © 

doj © 6 ral(*aioo£#© (TOorrxoosjbajo TOGbocroaxiAo &s>aT> agjorn) 
f — TO&boort»©«o 8 ^©s at^aaQQn§l«ndMo. g3(0)ls)T) astc^cu^ 
^ 3 (®cT 0 )lahnro cnoalltob aOfolaceasngajsaoioA ®sr«l«cr>oqj© 

do&j 1©6 aotol^lg 0 TOnroxolceaoo. Qj^0QJ6a)3^ocon©l<93CTr) «doj 
i«r«l*cocgj© cnoaj |©6 aD©la< 0 *sn 3 <A»ca>o<o 6 ^aioo 1 ©aio TO&b 
ra©£ aigglaj 0 (SKdOTOol^lejaoo, aJ^iiJgfcoc/ooA 0 mabaigjaj* 
&Gi^ffiOA>co>o(ob. a®onoo<oi ga^<3b<ora>l©a6o 0^^5040 *$fiuosbajo>l 
ci 6 o 01^040 fl 5 ) 60 »fO<e 6 gjg. ailsjcrw 8<a^smoQ)3abj{^(mannaAo 
j^q^o ^®TtD©^3QD j^^p®ls)Ofio oj^o^o oj)«m^l(o 6 ajlaorn 
^ ojg^aaa/otosoBOo ©srolaaiocq/©*™©© co;osva)Dcr ^ 0 5 go jo|jjica 
608 Do fl5)&n3gfl<s6 ££$ml ^ 0 TO@bl^g)o Qa>o©( 0 )oam ° 5 goaj ©Aral 
liooqjo ai^3ao)©Q4o ^@©^«d3^i0nuQ^Jajg^o. §D(rnls>aD©r^og^l 
^j< 0 )l£sR 8 g^oj)lo(^o^: (^ 8 nro)©o” a®crn<a>l©rr)5>«0®36r)| o . gos cu 
jDCttDOftOJKtD ajl©(XD g2m ©Snjo (TD 6tTE3 S) &J «Q 3 ; 0 tO 6 )< 0 T 5 ) 05 ) 608^1 
&J ©TOCYW©o©€0b3sns ^srnl^jlgo ^6nsa<e3»3o. «a^3c/*oo^©oao*o>1*y 

jocyo)©©©©!^ «a^omofraa©60E©ii |> srao<eso^Ao©o ail 

xn. g^ou«B&3<a»cm saiaag<d*£\G>s 0010 * 0)040 e<aftn«©mo(ei»©sau 


[a©® 

2 pa©^«)5 oesooDa^o moB«fl©6 ^§1 TOabl^|«5)l©ar> ©ssnasgtg ©ai 
|^ acmW^g aj^ica0CO3CT0)©o 5 aatilefcom Agog, goal oarocoo 
|nO)©^0^°Acno@ w . go©ryojyW aj^«OQ)oc/)DOfO)oa3b9»coog gfi&su 
*i58^S (TO&biOB^SlS O^tWOUQi. 8<affllg©m3<ota)©©ll3^<^^QS 
'^ebfiOB^QS aj£g<*cn;OtOQ4* (tJ)608^1©6 TOOTO©!^^, ajl©CTD CQ/3 

Je(g)3©lsgre) J e>(® ©ooclooTi^ a©oo ©sn| ©3oolda»^©s ®TOcrta©©o5TtD 
|g«§srr^, (ersan©s sroooxolfl^cm ©oc® 1 a^ 1 (o 6 ©oli^ oj&j 1 iuoj) 1 ©oo 
© jxiolco)oj^©cr> A^ag. a$ 0003*06 iffr&cY®©©®®) ^§1 

l^ojjDcoTlg qj©o. « 2/ o 5^ a ami ©^orra o_n©am (TO cto) ©o a»gi«ca>snj^ 
|fl)©<Tyna9k>«s6 ©^jolco) ©oc©l©oa> oj&jIce/ ©oc® 1 ©co) a^ojj. ®fd@° 

TO cyo) © o a ^ srtJKD (oacoH §^©'< jMo. goojlas Ojl©om ^cyg^aoAl 

^zoo <8a>ocoo.iTJ>©^oTB3dwaiDo6. g(Qsu«ei3fO)3eb©<ora> «aj©o©aj^° 
^ajoolwaio B^sbsoe^^s oj^3cq)3co5hotid to®)Wt 56 rroo(T^©1 
■oj . ail 6) am 8camlismartJTO©^6^^j(a)of2b(5ra)l©6 *roaiool©aAo TO 
20 >ob sids Qjg^?oa)3c05vo«D aruo(T^©laj . ail © am §2 sob© ao rrx>oo^*0) 
‘ps^oailiol^am QGi)*o)c@b6oeOc ©9rt|o *d) 608^1©6 TO@ acaocoo 

Ia®©608al(o6 e»cno3co)l§l©ldWo. ^aTldS g^suofib xi^3ayD(/D©(mtD 
ICtfe oe)D®>®r®l(06, Qc&als©mofora>©^3QDj-3ba)^*«yo^©©io> A£i^ 
|c^) Qei3a5)*ot3)la>om 0 . sdoj ©)608^1© 9li«cq;3c/?o a>«8 ©300I. g^susobaj^ 
|iqq/3c/)o *0) <o6 ^ 3*0) <aia)l a> or© fl<afin3sm3<tno>©5CU3aoj(3b3Jgg 

|m’ococ (0)©6^)(t5)<m®la}j©6^§1 ^cii©ongo<mso8^1*t^ ^§1oo)g©6na3o 
| ooc/ol. £2 qj1©s a»o©«5 )D«B oKol©>omP «oaiooI»)a(6d 

|s©abaj^«ai)ocoo <& giaau sag on^ ; TOail^s Qcn*tJ)0(2bo TO^bas^© s 
* | ^3*o><o«»leil©§lai)3QQ;141ol«8o. ^iil©nio ajg^lc»3</)o ail ©at) TO 
I w»©3j^o©A05n^ TOcblAaacalglol^o. a^a»cQ)3*o6 cug^oo^ocoo 
fljla^aej3*o)*m3)l®>om o9>^ca©2°* TO)Acq» 3«6 ID'S) yojcnlsaiaaQ^a 
|©s TO@b608^©s TOoro)©ojg^o gsmaocal§l©la«o. ta©ao °Qiom 

©ailfflaCi ®«OOg£ Oils) COO ^<0>lsQl3ODj(3b608^©S <2C03Cnaj^fl)3 
t&lgl©!©®©, 3 jia^aei 3^)040 aj^®oaocoo40 ^^Acao*o6k 
Ci at^aco?a<s mo Sjacao ©3ac^3§_il^oGn®aj>cr) nruoagcms | 
arflaaoo cuo «ri©6aja8 ©DKgioa^acmaeca^ ^c8> !, iOTal©©) ^ ^ ,, || 

^omersoAcaoci. . ggoilos oil© cm g^ebo^o <$dU3(3ba4© ^qj 
^O erulaaioc^o a<^3m©ra)l©(t6o aj^Wlfl9>cm Q<^l«©moana)©5Qi3QOu 



SGogdfrg^o oi©)©*$/o>q©kj> or\>©1<2>, co ©la ft^ma ©srt§ ©Jt^soQ&otalj 
Bson©. go© 0i .ntooujofcsroaoQaTlgQS. IgflSl a ©I a$)xn 
,grgo. £0© 0^^)6roa°i S>ai ^3^«C»3CO6Dt3g.OC3C)n«nc0fiCnr) nro, co 
soil 03 a©gf) ®& mlcra rrv©, com a#)orr> AJostU60t3©i£ © 
ncoalc^ocoTl^snaodSa. a©l <%©s a^o ©>. 


sojjxaau* «u 2 X«J s 

* nrv<o — — ? -i</)cozzz — 

QyOCTDO Q^)0(YUO 


ru©1 Q®(TO 0 J^g)«alooio <?<ft3lfU)rLafiJo~ _'* ^ 


<& . an, vau. 

— . I y 1 / ' * 

2 oyoofvo 


co©^ a£)aro 0^ (^(0*0^00^0 a<flftr<g)anej x ^ 8 -* ~ - 

iO(StXl 60 l 3 cb ©STlfo ^dgd 9 i^©ItJ)loT 3 ail cU<d) ©> s 1 &6>0t&>Z*0t!5b ( 5 ) 00 ) <D$n § 0 
&>m aios^ccravlcna Gc^a 9 d&Qoaflg a© oo &iosttJ©GW» cni§l 
5 ©5ri30oOio6UJfcm3)lor» @C0oai2.3aaD| o ©ib^jsxoto) &iosQjG(Gm<mo. 

^o-jido aJwc^cocD^aioeoiocaocoo. 

on © — coaj = ir\> co — aj o sol ool qj o «cd o m» © o . 

> 8 g-J 3 &> ©on§ GXlAOg£)S&do OJo£OJ(B 3*3 CO © 7^003 gjej^aoooflgo a®oooj 

Oio6Ui0^aj3((»ooT5)©(OK^crD ^a^aocaT) g aaofl»° ©>©!£/&> 

lJ g.sn 33 < 0 to. £>( 3 )l©aio a>|fgo rroco ajnoMajxig©^<OK»l©c?io 

^aa^ona. (” a 3 ) 

-f-aJCO* 

6 joaii(icai 3 coQi^or^a 2 ®OA^oj^o — ejoscunolaJoooaaftaJ^o. 

ai 0601 “lea 3<OQig^o X Sfl gLoitm — ai 3S©{U^«dftjai©aaiaiai^o. 

gjo oJo5txicnlaJ3(a)o (sa^rmrol^crTlcro aoiolo 

<33co8<m®as arfi&jol aOsa^o. ©ia©}©a>3sns° ^c^a>^<m®lQaio 
ajqsa. ©j^srsgn©^ ftonolsiaio ©njoTca g»a$o a$oo«»tan 4 o 
isjojo gOo|a>|^foro)lan^o a©^©©©) <^c^1a«cmQoj8fcl©i ajoscu 
®ado £Da|a*g^£^©©n©aco £>©3040040 croosajlatao 
<vno<mdb) ojlaj<s<yo£o ©om ^aga>|fg©?^©ot>o as^©a^onio 
rg> crooeoilaso (oJ©lsej*,'UD 54 sms as a*). «DaTl©s eaaOen^ 
a oUc&oris aia(l^p© 1 a«cra. ©©ag-pdo ©ojoIo* gsaasck 0*^ 
;©©»i©ft&o ©.©^©rrolae^o ojoj^q» g&a>cb ©sn§o ©©©>Wcr&o 
Q 4 aOC»l§l©lc 051 o. ©IdtTOSQOQ OJo 6 VUOoTaJ:>(m 63 Bcb © 6 n §0 gQag^gB 
boimlcra ©ojqIcp a40(mo> vTuoSanascra. 
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@b«5t3^«s A^«mra)^o«iri§le 1 <jBeo acre 0 . oufloa§ 

ecaftn«6rr)o^D)(DQDa(iDj@b6oe^ff>s 3caoc/>aj^©c)lftf>arra (g^fiuoeba^ 

^fflS ®T2>CYTO(DQJ^S)rOT3) A gl 5TUTO) <S) ©6T«02>@ O . gDOJ ©tfJBjflflJ $060)1 

.cyg; D «<affl0ai)aiQjg^ao(fe<Tn@ o . gQaTlascqjo goa» ©61050 fto «©3 cujjjja 
CYTOCwegacoJl^lola^c^oioi ©6nfl®cr)c^o GarotoocTO©aeK>«J>o©Aosnf .* 
^.6f80o9«oc. a_fl©cm «d«) aj^oaocajBOo <D) 60 B^l<ci ^srola^sc^A 
ca>3©6 ©snj «ca/otoajo ©eng 0 (SYdoroea^o sdoi cnoe^o (W6TO^I©i jg S 
srr^^<a)OQdn§l©la«o ««fifij0ao&iaj^o. a^onoo&jloTlos (gqsuoeb,; 
6Dt3^ff>s «cq*oco©<cw) ©*$tt3sgrcgs>aj^° acrolcA etfiflalasmoDasrocaMj 
ao_j(3b«j8^©s (SY^aa)©©(mzj) Agog, acrr;T<o6 a^g. sd6si3©cd goal ©mg *" 
©ooo1a£oacito@ 0 . ail©cm e<a&l*6mo/Tnm(D5Qiaaoj(3b«Jfi^«)S aono 
co«(mn>oq|o ©«6nss^g6>oj^° ftcrnlasi (§<$5uc3b«n3^©s erDaro®©c» 
anrrTlrf Agicc^ gD'mtaarx «doj a © 00 (osng ©oc^lA^oAcm^i 0 , 
goai oooejo (U)6W0^1«56 ^,Tnl*«a»6nG^ a^0nLQejaj^^ensocuoT)oc»l 
©c^osng 0 . jgrxaTtas £2®>^jo£jlca> coo&j ©3c®lA«^cqj o 
dMnrrjg). ja]g>©^$a&0©a>l©ario soJoagjftotQo coo&Tlacocmo 


crvofi^j) caDS>ay>3cr»° <std«j> 1 ©oi&o TOiEU©(on» coo®£js<gg>sai^ aw 
aTI(o 6 aolorrao £>o<8©3 smocuQ«eg>©£i Agicoj 0 <*« 6 irr>. ©roaitas «oo 
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=(«» -we>» y < Qa ^-°ai a ) 2 -(^«»-^ a ) a + 4 ^ ; > 

(O Oft) — 0^18)3 —(030— .038 ja 

= (030 — 036)2 jj -f j 

1 (0«ft}_ oftl6)3 — (0)0 -036)3 { 

( 4 m ^2 =4 X I 2 X 12 = 576 ) 

iwoa®^ jiffOca' 3 <sco>oo 3 Qi^o=A^ontJ)©a 3 jgo 

xj =+1} 

(^oc» 3 na©Qi^o — «&g^oco!fcoi^o 1 


flfi3ca0«<0r003o = AgTOOfOfteV 4 


JUSDCQ'OOUXDo Rffi3(5)o. 


,.+15 

jdlco o»o no)«Q>^o — Agjjo aa) ©aij^o 



G if ) rv-i 


Q-6)ty ] 


[ e^dfct&lfioaMo 


(TOttg-joSb ji0Dco>c&$os *cQ>w*w!\oot6nviio mocxoHom&QrtiotstQ a<n^ 
coofro>©3flb680^5 ^oeacfegoAornaj.#] ^ 

(0Td(DOftD(Oo oil ^ cm ailmxu^o^caoc/^fma^e^om ouenrujoarD© 
(3ca)0LOo^6ns0c63o a^)cnol@o (y(zji3)o^)onrv«jis«>^ Q>©1s(tTO° (grpolsrorooigi 
^o^OTJleaj^ej^ 6>s)0©3c/o)t0jo ^jaja^oo a^orrftaiy ogjlaa ©eng cop 
CQiO^o ^s 1 cq; 0(06 <2(/30£iaJc^anB>l8fcG)&J jU@©<OJ<S<fiffl0rLO&Jo «> gnsOAo 
ag)cm(a>1«Ko ^^o^(TT$.p<BYBaj]«>s <scr>$)© £«B6rel«fldWcm ojo^ojI 
cm «coog«> 2 >cm <scu<i. gosmaaco fo©l<8cmo<aB <scod£©w)WiAo <scn 
a© oo§«ai croc&<ycyoaj©aocari|o QdG^«smo<CT 5 >©aocon|o o>o<s©o <y 
©toshse) o_ftacro ^^ao^cyoojoas^a&cm <6iOS>smra>ocno 

€)(&)<mo cuScfiQo crfl6mfl| G) 08 ©o cy©m>a<mo) <e>gj)a-j. fDaiooiara nroa 

Q^Cy3QJ©(tTO)l69jCm 0 92$ <0TOcft>&Jo C^CLlC^OlfOTJ)! fi^CTOo g&ey 

0oa^©tac9a smo. <6T®a>cn>0(36 goal (oerrgo a)GS<2<m)(&}<&ar><dG0do <&o 
g)smo)ocrtd ^^Q<W3Qon§l©l<6$o. ailacmcjyo ^6)jy3g^cs2;ajgrno ($) 
$>cm gsajools&omo @S6 obI deftOasrsTOscm ojuq^oooTI <y>_ajq<mo^ 


* The problem in shorty is to find the base of a triangle when the 
difference between the two sides, the altitude and the difference between 
the segments into which the altitude divides the base, are given. 

Let a be the base, b t c the sides, p the altitude, x, y the segments of 
a adjacent to 6, c aespectlreely. 

Given 6— Oi *— and p % Required to find a. 

6 3 - c 3 =* 2 — >* 2 

.*.(&4-<0(&— <?)=(*+?) (x—y) 

. ^_+f x+_y 

" x — y~b — c 

. (fr+c ) 8 (jir-f-y) 3 ,,. (6~hc) a — 

"(i— y)* — (&— c) 3 (*-)•)*- (6 -c)> 

=(6-c)»|i+- (x r,)-_- (6 _- c ^ 1 

=(6 -c)» 1 1 + ( r _,)»i(,- e )» } 

4 P* 1 

.*.*+y=a=(»-c)V|l+ «'(*-»)*— (6-c)* f 


o®^oani^jOOQ;o ] 


[O_6)0(4 


moo3o^jao6rr)6oi3^occ51 aj^@° oQjgjooolctDo (sr^ucgjocgjo ©r&AfiJo 
& ©*tn €)(tn®«eoc^o ajs< 2 < 8 ®a^o aJ3c©j©KD)gb©6 g>§ot§ 2 >oq cy<crO) 

tdjgjlgj. ^aiool^a^o (StD«a>aio 6 <aflfl<moo©t©©cy<OT®<^^ 
ge^aocaTlg <&oemo<&)to\<2dd&Gmo. gocyg^a)© 1 <d«®cms^ ©en§ cy 

«B©6tH3§S>S OJ^gD <y©T®OAOffi© 6 TT) ^©HdMOT)( 0 )l«)ar> &(Di 5 ©TP) 
a 40 q° (srasfto^ colai(TOaoa <djgja^. <ma<jaj.3do go*!) aJ^ctntaaio 
g(®a^OQ 4 o ft, cy(m5>60B^l©6 aifiilco; <ycoi 3 x> (gal, s>njo]ea> tyasrmo 
© 6 Uo ? ailocm e<aflita^o<Bfl»©cyan©ro^ cyfmoocYW^o^aoccilgl 
©Wcm 2 uoqj5u annuo aJ3aojg«cQJOQo71 avaaiosajaoQon ^©"tag-p*® 
njgj)©^a3Cfl^^©laso. aitacm g>kb ai3c/ojftn3))ffi>s)£j £Joan©ro>) 
a»cm CLjOcuo 2 >©oo aJ 0 c©j©TtDlffl >©4 <sa©5 dklg 5 oJAcrb 

(5^<2qjoOo c56ujg«cn;ocoa(3bo crn^aocoTI ^osmcflsea^coTI go©! 
ea^DiCB" <^c^(cnjaj@©^ai 3 CQri§l©n^ao. aJtacm §Qvai^Q®^oaicrv) 

|03^«513<J^C^O Agjla^. (STTdGojOOo 

loa^jQOolcmo @^jaocflJl§l©l<flSo. crfl^o momo^zoem^B^ocai'lsl 
ola^o. g3oals>s ooi^aialsaio os)sm£\$& seeming) <gtam0aD 
&)o. (S^oj 1 s)S Qjl(Y^o© 6 > 2 jgyooolcr 0 o gD^jGOckcao^ crfl^oagja 
ool®oioc^o ^§1 culcrjjD©o6)fl9>06r^ sgcroloj. ag)cmo ©6 acoo^oyagi 
ftnaio qj(C 8 o. (ST5au>©o^6®sOo aQ )0 a^jonoo goaj 

ools>aio (ffi^ctt)3acxilajj3©60)3Do aQ )0 o^jcmaolaiOoi & 

iuocc;o a^cm ail^cm, ^qj 1 s>s ^agjog^oafoo^cyftntDantnlsBb^aj 
^ 0 <ds»£ 0 cnn§ 1 ©l(flao <y©ro)«R3%€)S c^3(ruo&b«5BOo. 

e^c&cQ/Oijrf ^7? acoo^aj©lcjul©c»€)<a«3sn| ac/33^ 

^3cmoabs)©T3>s>i6ftOsn| oo©l^o ©6 (Sr^ari^ syoaj c^orroosbaocon©! 
wcm <y©o)5C8^smoo. g 2 ai afliaocaSlgl 

iWo 5 (^CYU)© 0 fflli 2 ia^©T 5 )lea» 5 >£i < 6 bgjl^Qc 9 > 05 mO( 06 . oil 

Boro ^<5 (TOSU^SGcnjoco^tmc) ^smlctolcci a®gyo «cafij0ooa/o(2>65fi% 
|lSc^o sc^ocofiQsmoteio. foontaco (^crgooo&Aoen^ 
liyoOo (Xtafii^cuiajscQ/oco^smo^o. <^crul ©6 ecfi^]« 6 mo 

Ii©©cy(tntn©o)l895^ej (y^aarnfflo^fioco^oBCto ca’oai-QLilajaj <gt^cu «coo 
llQj^aJlccnajffyaj ^oaJ^errujaocoTlglrolcfl^o. goflnlaaio «joa^ a £2 
ti<fifil0ajl{T^3©2i3AOfOg :3 * qJIqCYO ^JOdcaOCO^^ttD QjgBg^o'p-j 
|*3©o. ©YDajl^S <SU €Tru;3ax»© 500)000^(^^^36^ <2(-O3£lc^0XUQSUai 


Q-OJ0 ] 



^sYrTl^^jOQJsu GmjLxroacY^^Jom^o^Aoeng oo<d1o^. aoei© 
(SYDab«jo(2cQ;oLOo. aitacm $Q(&\g)co (s<flffl(0aj1cT^aoos)*a,a6n§ ^om\ 
QcdGsmo. Qjlo^ooaoc^cmg AioaJ6ii©nruo©v^aa2>o wjoaf. suGrauo 
0r0)(0®CQJ0C0[2l0cfeCrD@ O (5^g)SU6TTU>^)OQi°. gDaiOolcTO C^cdfliQJO^o 
(STDgjfmjo^Aoeng (roaia^^o@^OT^ocQn§n©ld9Qo. goal <06n§o ^sm 
Ao^fiwsDoj croaorjj^joai^o qdocao, ag)onoo<zsJ ^smcpa^o ootosm 
ajo <sqj 6O30. c^ocrooGbaj^oan^cm <sc/Da^a_j. ail s> am aj©luiW)a* 
6)oas>D6n| ^srnl^jO(o6 (^ocroosbo«><e>o6n§ ao col < 2 a® smo. (gta&ajoOo 
(^jooroo(3bo©)S)ar) cc^oaTl mo. ails) cm ccoo^anoil^afio ©6n§° oraab 
ans>lfla>$)£j anejajo £^o®<e®6n§AeQ>o<e& c^joarvosbcNsra) g><D§l$«a& 
€0)0, <et^)ajcc;0(0i (scoo^c^oav^ano) <2c/?o^aJ(Dlail«»cQ;€)<6a06n| jcsml 
ryo<o6 «coo^a^ogi©ra)la9>6)ej Ajg^^aoajcQensoAo. 

[^1) ojl5rroj^3®c&omrt^ffl>ana wsnr\JU3CTO)©5oB3co^sn33dJio. (2) qj 
rsraayonroficeag. ft$1sm)oi©ora)30& gDQ^<tw351©i(BQj^ ©©(©©Doiltfco oni 
a$)mo! cosri| tt£/ooe;fiBB©g0t9®3sn$ (Bcooa t V«g ( W^®©CJ (Btfai^aoaj 


©cty©> ai (Waetmo- 


&>m ®m3&©ioi)©a$o ao^afle^oa. frvaoL^t^jooj©qj©itj)o d&D^ru 
cv»°. (ajfclQ&iaio 58^j) ) ava<^(^3nJ©cy©iTO<tm^a>ra ©(0)dD$o ai Sd&ao aco» 




C C-^ (£> LilcJprrviW 


jjspoaoiyocao ] 


[ 


Ka^o^<or®la»«^ cy<R»6D8©g <£>£jl<*>s. goo<D6n| cyforrosoodb ©)6TOgl 

Ifijaa (TOAftJo a^)gjo ©fcaj^ojsjxjilafccrao 6cragoa>l<ol a® ^rno. goo ®ra 

|*ftj©<mo> (B O)0^aj rtjra>Lft3ccy adaaOasro3<oni>©cy©it»<^ zxJ3rUaj6rr\jo3d& J 3(2'0 


QLi«1«01A10 58 (fi) 


w m. 


oj«n«eioio 58(lii) 

K5 <0>3erT53o. QJS<S<flfi0|O ©<OKS<0®3£o <JaJ3<0* o<SflJ>3Qo Oj'tJRrSTOC^ Q.QJQ ©Deoil 

mxiqotjooqJI > ai<roo. goo qj<DTtr>aJO£©s ajfolujlcfbdo aoom3^&3<nro6&oga©cr» 

■Halo *Do©sn$ cymusrac^) gnaraaleifia GQ&GdSvado a$)gjoo ©? 

S^jo* g0 63aacr) ©(&<0So mSidfio <BCO3g©fl3§603ft(113go q|(tna)6WQ©a 

<osnf aj<UTO)60Q^QS goscoSlcjsS. (Bmoga-jo^soc^om) aj(aw)0<fi>3<!©6m^ 

Sft, qol^ cnTaitwoTleoj c0&dkco;o0sirna)>l«ji oj(olaiaiguo 58(jj) 

Mj^gjoaej (oacjotn a4)©ono3«n <saans>o ojojo. sraailas aiaTioo) 

•ado oJUdIodI ©)u 3 |§al} ©.ajolooi ^<oroxuR^©aio aJfcluii 3u o q«jo; 

lanotmro^cyaroanrolaQej qj(aimoa©>©3a^3fuai«rru)o (eca> 3 <jolq) fU309_j^fia 

fc&; ^60s©cn orua^o©Qj(23C3Lin<6l<0Aa’o a<® aj@©^/3)^6n33<&io. arn ; a;a 

4\ono ©srt| aiofimfiOQ©^ ^ersoaa. flfiacn o^cm cj> 

tofiflacn tucolojo <3 <i^)om©))ar> tr coHajo ena a^co^dnlanr) i^o3«^sr» 

|o oiOTaoci aj<ol<Sfii©Jo 68^iii)sBi ^osrol ^1 ©1 cea crn® © ej <3joicda. a^) 

9330& acmj3cn 3 fi^©ctr>o©oajiccf)ixi^©^)^6n2c><0i o* cn>Qo — 

ito-f aco a oito -f a CJU 

— 5 ^s=aio«ua. g>«3)l©ooO (X<M30aoajo— ojo^qjjX £2 

2 2 

•acn &$g}3 ^c Y ®® 3 ^ e °m«rale»<Jfijajf3 ««£kai©aj3ftj©®sj) d^osmooo* <ma 

*yo0o «»§/o^ ©sr»| ajtKB60B^©s a.ay«w»1s9.e4aa. cy©ratort»l©a£o n_!©iml 

*3) fijo6nio©dB>osrt| ^snol^oci ^cra^og^rol^Gej a^^oiiaio ojojo. 

rr\)2;a^^3aJ©Cyi7OT^ns,(TB ®COoanJa^Q3f/)TT3>lQrrrf3 <ScafiJ 

^aaftjo aj/®ffl^TJ3fir6 <os>a_ jOjjj^as. ««CYD>©3acieDj ©rt»l28>©ej n^jgjo cy«W5),-iJ 

tolcej^asa^o ©Conoco©'*® ajosajooAoen. ^fflrrTi^asfinoo. 

£00 n_i(o)ujl<05©g nJ 1> rtJ 2 ,aJ 3 a/J)ma 

^ajajas ayocruaebfioaag etu^, syu 2 3 enJ 3 a^crrao abpjl &$ . $o 

teogjao aco3gf^3nrv3(aoi^ 3im<o^ ©raebg;3c9®()o. 


86 * 



CLcyo. J 


[ c^e&fofleoaai) 


awwaa^afrooajorzrOJj •c/ttaaJ© > iaA— aJ. 


«Ui x«J, 


au 3 X aJ j (cy'wo>ayonr\)6ro©g. &,<o\soq 
2 ‘ QJ I e»oisfma3«& gDag<oiroiffi>®fij<aa® 

^sX^ I O6Mg)(03O»l<9*o Q jU^Oo a£)(m 

01 a^ooo&<fl»36n5°) 


/,aj 1 -j-aj,+o_» 8 + =^r< 9DJ i^ 6QJ a+«^ 3 +- 


^ab«yo«a»J(^o— aaij -f «Q j -j-«ai 3 -t- ♦ 

oj®rru)Ooo««a»3C/)o 

OAC^o^&aJaajasfftnDOioOo&i croanr^e^ocu^o 
^smDoatJj^aa^Dcnorrz^a^f^ofiiJsmuo _ a$c9*6>«m» &goaj6mi>o 
^ao)<oo^iUOrU^3n\jo©(Dim <md6rre^oooiCi9QQri . ft^dOsaroai 

t^oojemwQwio) ^cr^ 6 >rzoroaj)©crn dQb^l^j aj«rruojnrc«<oaai'3coormn) (m^^u 
strua^aocucnaflJjQcrr) <s>^l<a®oo. 

cwao-jsOa ajsrru»c»<o3c»3cnoz^«(a8^aj«mD«^3aj 0 . 

ejo^o^TOaa®aa^3Qjoj«mjD<Tion89b6)ej owebe^oa/. 
jxisru^anruxcttalaafco <8©^fO>_joe>c0j3ffn$ a (m^^ajenAW^DaTlGcnajo o . jo 

«T3«a_jodo <?Cn3g.Q_}a^aOfiJ3£Oo. 
aJ 

=— (®Jx +«cu 2 -f «ii s f ) x gjosqjo 

aJ QJ«TU)3CW)®«lcnfOC/>oXCU a 

= — X ; X ft *®ayo 

qi oroanr^«^2Qig^o 

aJ cu 1 x nfuanr^*yoQj x 0 ^® 01 ^*^ 0 ^ 

QJ oroaa^w^oaig^o 

aJ 

— x 012 

a 1 

==a_ix^* 

®c®3aoj^aflaior=2Qi X aLj=«W3acu<Tlan x fcc/xsaayonruo. ] 

acco£^cDS<a^i0^&iocnca)a>o 

(5Tdaorro){Oo ®coo$©rola&s>ej sr& cyo) go c/x © to)] a& sxen oeiao®<£tfB® 
fLoej^rmo) sx ajo ^cn®. goajtas <s coo^cy ogin_o&js>©Tt& (TOolajonoocc^ 
cx<d6>06n§ ^gjlgjocri ^jaogjlocv cyaroxaos^srr) ^oloy. .'jra^gjsDs 
<E(Y) 6 X (0 Qj<Dcm <^(mtD6gl3^QCSncolg)Q-i t 3 ajl^JOJ 6 U 6 ft\U 60 X 3 gi 00 ^ 51 3 !©l<08o* 
3T3cul$>S TJl^aoai ©raxle&sCiS (^<^oaJ ©6^3^002,1^ ajfmo)6oi5b>S & 
gjlasnrrg) a 4 j)©n©& 3d^(S5Ynom)3>^r^ox3T!69)5XfiLJ ajolcjulsu^i^ 


|tj®a>oaiegJ3c®o ] [ o_cycCL 

? 

T amti&oibo agjcno cnlo^^aoc^ano^ 0 . g2ajlff>s 

ail^cro fl5ol<6j§o c^^oj 0 &©X3))©1(S c&ssTOsxacno crTloQ/^ao^aT) 

g>°* aiWro aQ)^o cyanmano^©3®aicQ/o ajg^(Btdfii0arseJ^6n3o<«®l e>o 
3(00 aOCDo (^gJ agjcrro cdigTl^ (0X6P)3|f|:3D ^§1 c^ 3(06 3(/5Dg(OT0)l^Crio 
oQicr>(^6n30c&o. cy<mo>®(fflM0(OT^l69>sxej ajg^n_oejff>ayn3) ^smo^o^oroo 
altacrn. cyrtno)®aa305)(tfro) o^orroajoGg^srn ©6n§ sxajsflaj o\) 2 kzocc >1 
0 °. ojI^ctd ©sn§ oaj^lconf&^o ®<a>0©T3)Worra <§>S6 ob) cooilcoTl©! 
«£jogio aflcfe^ GCYxalooTlfl&csejSo a^^jooolejo aitoorra, ®d9>(®rara>l©> 
«aiSo ^ ©fo) , ^soB^xcr) gD©)d0Qo. a_ftam; osns , y,Trr5)6umai)60)3a^ccj& 
$<rxtf)sxs ©en§ ©xejeq/o ailsla^ a^ojarcQ ©isOBgfbi* ®<a>(]g©TT?i 
oai ^(okn^j®Qooo caaoooxleksxej q_i^<ox1:o 6 6x_ajg_j2>0Q°. <Bxo®ajoOo 
cy©i3)osbo ofl^aoccTi ^orruo&bo gxscaocal ^©kajocB 0 (sx&ca’^ju 
^<D(c^®cQfl30o H6Y>30Ao. a^crnood ^©KBOilbajo fujonroosbaio ax 
6013^1(06 ^srnl^otai <yarm®<aai0<pxa)1fBvj>sj aj^s^aDaio ^snso^c. 
a^onoooi <sro<m<|jf (SXdib^jooj^sxtJio) au^oaoj^luilsxc&osnf ^srnliy 
3coo^c^joavo6><a>osn| arx ©1^0(56 (dXdax^ ®oafli0CLDejcQ5n5Oc93o. a_T) 
©CTD ^CUOolsxaiQ 3Q2/0C Oo ®(yDO^«eQfi30a^aOQJDaiaiOCCn^olce«^.]7Jx;5 
(3b^)OCU^60136X^ ^.tonSOcQ^o^O-jc^OrCo. sx'j^ilsxs C^COQ^o 003(0003^)0 

(to 04 ° (3>6P8^1«s 6 ^«rnl^joio6 (^sb^oij^aoccnsliDld^o, a < ^os'\<^ 
^acaocoo oD^cooaoc^jOorvo. (jrooruxDo c-cao, a®ofT>l^ c . (TOojI^s 00© 
atOTOcq/o oo®(DOcnayocro®(cio)cqjo ojg^l-Q^ ^OToco^axalaicrn <&> 
^wurcDottsi (STO(o51s)cyo (ffTdQio|jy(®o (St^Qb^lDoj^; aoccngliDldWoj ®oao 
cooj^q^o oj^®cj2jocoq4o ©>60)3glaicrD)©o S jl^sm^owaocssTigl©! 
m o ? oQcrnl^ 0 . (StdojIsxs cy<OTj)®£am06or3Cb s>oj(olff)ce> ^osxmgf (TOsrro 
^jocq;2io0o fl^^g-joconi 0 <ym)6ox35xgi <kgjV3c05»sn3 d . (BXdoi)^s- a 
OfirroQjooon^^sxQ-joon® oo®ssx(oto> c/ojdo. g ) a c^(o©xp)l(o6 ao®©o®©o 
STP6rr3c05>Oo G^jo^slccy^ oJl^cno oil on: jx am oo(o^o^cm@ 0 . a^jcnoo 
aisrr0c9dJ^6XS o ® 5 cdj o©xo)(0nro oca> 'D 6013 Do- lo 2) 6 cC/O ol o'c 

©60(3^0(69*cnog 0 . (8T3)<0jCQ;O(O4 o^i6jO®^®£d>O^OtO>®CU^a\jo<6>e!jln3Xo Ot)©OJ 
^®oaocoso<aiCm@ 0 . o^jonroo c/x^aocaT^^®QjO(ZB(ooool ©g>°. ajjarro 
cxurs) (STderroaiDcon GU6mjul^jl§ aj^nrooa^pjlaxo sxj^j^mO). ^©TI^cd 
^(D§ 1^@ oo©ai^ac^oc/)aio c©®(DOcnmjonroQj^®cx^O(/5a4o ^slo^axo 
con§lol<fl3o. goajlsxs e>crra <©560 b! cg)ocrooijb@^ ; )2io®cii0g.o c&osYnra)@ 
C/0©o C^OCY\XO(3b(ma)l8S3®&Jo1cQ>@ Ot)®©aCYX.^)OCTOo. ailsXCTT) O^]o]oa>0 


cuyrtf ] 


£ Cpi tdVT^lsOojj ^ 


ot)(Oo a^osrmtD©) g©g©oooc^octog og)<TD <&^c03 goqjdOo ODCDO]^5aj;0(/) 
q^o oBarooa^o^onvai^sc^occo^o ^^yaocoTlglrold^o. aQ)crolg° a^j^o 
cOjsajOfQTWcocroo^ell^s)^) gn©^o_j3a© ^-ajogj). ©6n§o a^cro c/o©® 
s>®’ ? aj&Tlay omoo e>cna°j s>_ajoica t/o©o G>cm°. ©enslcndo ^sl ^ 
of &<ra° aQ)cn9\(ms)ro cajgj^cfcOejaoo. iSTdaTtas c©©a^o c©<j©3^n;^ 3 
rruc^o <tr>6oi3g0<o& ^bYnl^g) 0 iTO@b^)oaj^aod93cn)@°. 

u aj®a5©> c^©nruoai«^ofib^jOQj^fj^j suej cucmoasos’Va^a^snf. 
ajlsxTO c©©ajg^ajo c/DGfcOcn^orruai^ajoc&sl cu^OTuajg^fn^ 
fifrcno «ajocc;(?c/o^ajro>ls)a6o (SYDSba^o (^^^oai^taocon^col^Oj ai 
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♦ e?ra> eg* s’! cor o cowoloa-WSc o^<a>o 1 7 
§ If P is the radius of a sphere, then 
the area of the surface of the sphere=4’*f R 2 

«(2*tf)X(2K) 

The cubic contents of the spbere=^~ ^ 

y 6 

The results shown above are now achieved by integral calculus as 
shown below. 
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j aco3g.<moTler^o QCficoad^0(iDiw^6rt533<0o«osonols(Dg> aj<wo)®dafis©«n 
ftj«jR»1aaio <s©« i_J<ani3%smoda>Qc&asn5 ,> «®©TI©(n £sre3<o«ona. ajol 

A sphere can be supposed to be fo. med by the revolution of a semi- 
circle abiut its diameter XOX\ Then every point Pon the circum- 
ference having its polar co ordinates r, 0 will describe a circle whose 
radius is r sin 0. The arc PP'=rXd0 

y ^ 

^^{ Kde 
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Hence the area produced by the rotation of PP'=2TtrXsln9Xrdf) 
Then ths sum cf all such areas formed up to the point Y 

= { a 2*r s sin 9Xdd= [— 2 Vr* cos 0 ] a 

=2*r s 

This is ouly half the surface of the sphere 
Hence the whole surface area=4^r 2 

Again the volume of the element produced by the rotation of 
PP'^VytXdx 
But y=r sin 0, x=r cos 0 


A dx=~r tin 0 dO 
Tty 7 d&sx—'Kf* tin 1 0 tin 6 d 0 

A f r Ky* dx=-Vr* I * tin* 6 tin 6 d 8 

f 0 ' • . 

ssT/ J % (l -coa* 0 ) tin QdO 

-*'• [“• 8 -^- e ]» 

=**^(i-i) 

This is one half of the sphere. Hence the whole volume 

— 4 tJ 
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•••ijofc nr^cgMo ) ifl. = (2_ 12_ 67 - 68) -(10- 29-10 - 47) 

= S — 13 — 4 7 — 1 1 

»onoa/!2y«« ;= (4_14 — 10— 7)+(<— 29—87—4) 
=9-13-47-11] 

II. 1117 .lujro. 29 „aen»- Aarcittajaaj 0 . 

«oa<ooo<n»ooo= 1-16- 53- S8 = 2753s. 63afl. 
gam alaigjaa orruioo io x 2753' - 53‘'_g^Qg 9 2 
10800 

591208 x 340622 on „„ no , 

1335833 5 #Wimo = 290 ' 93 = : *§'''tSfi« mA:> «* 

° 290793 X^ m ° = 8S 8 72 893 1. 2.033. 48afl. 58 

aj0^Q©3nr\)tfc/5smo 

[ at>c«»oej©(tm» <Y^Qgc©af)=23510©. 1 — 26-38—23 
„ ©02cc/3©0=1264*. 2-17—27—45 

&gln^a.j(^9aQ»A9aioraO©ej cr^cgeftjL^ao 

=( 2— 27— 29 — 17) - ( l-26 -38-23)=! 1-0— 50— 54 
©o^a®yaorr(2-l7-27-45)+(4-13 -23- 10)=7-0— 50-65] 
(TOcnofT»©o goaTlff>scnior» ^cuD<rnwY0>©an3S>|i ,tooIoioct 4 
«>^jo^ond. 

fDGQD36)o&rtJ)”) <gOfl£)a0O0©<!> SKJ&S fij>0g)0o OJg-PzLQOaOSCG^ I 

©oJoalmja^jojlcjolcno ©oanoai galcn^onjulctnoaJ |> 64 

ZD€KTO«)<SQeiCr) Qjls^On^O alai(TO 0 <g)QDSmOOfO>©Ot | 

QOOLjIcOi 6)^J0^jlcCJ SOfi^)oOO©e0>«J13©gi (STOCCQjOCgJo oD©tffOo 
aigjlccy6n30ce©l 0«^o^c^of^d9j§o < d>o©os><e>o6n§ tt^jcgsTGoau 
©0(©1 as>S sjcuecyao (galmo^^oeni ijjo^gzooroOTB^ 

€^eeto 06 ns qd©1^jo©6 okebcto anairroeuBOo gg<3 ©6r»§ g)aoern 
(STOCTTO©alai(T06m3^ocQri| oj<cbo. 


1 (XQfilO 

OCTCaMO 

5 

1 •••••• ..*.6,... 

29857 

0 41 

18616 

1 47 

11241 

1 88 

7375 

1 135 

....3866 

1 223 


1 858 


9 3445 


1 3803 


4.... 18657 


1.... 22460 


5... 130957 


I... 153417 


3. ..591208 

l -J 


©9 anai«B©ft ©Qi«<y© 0 1577917500 oQ 
©arrO.^ 534 33320© * 3®n$ qd 

©l^oai asnaoca anaifiSBCb <pao«rr>«B$.©s 
©ro cwa ©elai ro «3S aicso. ©9 ac/ft^as 

©a 10800©A36nj 1335833 ©*d 

6H| aooljyaaJ asnsoc^rm ©ejl<s»9sl r> noi 
caCo fl»«dMoa>o3^aO©odo 6 n«^os m > 
aa> © fijB ft 3 aon®1 aflao. 
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go<s qj§ 1 a <^^ 1(254 I « a^^OTOo^aJDalc^n^cftgot&o^ooA^ 
6n§6O30C£^ OiDGlSOtBOo* n «G>0<2©0 o_Q&J(2rtyRS)C^o gQlcr>oS>d93 06n§ j^sml 
j^j ^uo 00 DCYv«mQg.S)<e<!»o 6 n| ao©)^j6n3ocQ> (^oD 6 Yr)oafTOOQTcucn) 

60eOo. Ill « GC/Oa3d6S130o 019 (2 (gj 0 CgJ oD <D STD (010)1 895 ej«n30C£2; QOJUXSC© 

aM6B8do. l\\ G»0«(D0 <BC©a±!3 ©13)3^0 1 08 006)*a>O6n§ £P6roljy QCUOODO 
©<a>o©«a>06n§ oD(ol^ 6 n 30 ca; gDejlcoJoal clq&jo — ( ro«ce»ocr>©aapajl 
$>ciio (<BTds>gje 9 n<e 6 (oa^cDo^^aio) g 8 joa©)©o. V. gQaosrooaro)© 
elaicru©©©) ory<^(§co«tDo6>cd>06n| ^srnl^ galcno^Aoeng qd® 1 ^ 
ecosmo <e>^6«5troo{o6 (TOce©oa]$>©T3> ory^aagjao nereocfeo. V . (TO 
cd^skt) ©o^ec^Grootfc&osns ^srrTl^ gQ]<r>o$><e>06n§ QD©l^sn30c© 
(poop z&^zo. (TOLoqjo (TO-3g ajunexm) cry eg sc/) srr>os> a* osn|o ©o 
^gcosmo«>«6>06n|o ^ernliy ^O0®o©:rv9c^o©c9>o6n§ oDcol^ioego 

^>®tasrn aytgaegjza^o ©o^a&gjzajo ejetaso. VII- 
6 TO 0 o © 6 H§o a^WooSJ ZSg) 2 <SQ& 0 C/>o QjKBo. VIII- (TOiQfcOC/^eo'TlcSi 
aotacnoo Qj^eoi^oc^con^n^crno g)<p < 8 oaoc/ 3 ©K*)ls>a&o a^osajo 
c 30 *Ojyl«&jO gttooro)© ^ric&orfc. gs$pac)©ocneQ>cDo ©sn§ aj 1 co©t 3 )l(Z^ 
avocju 1 ^ 1 © 1 aacm (LV^o YLimj°)* fcsrelejo oQ£J«n30o(fi« g>^) 
(mj^er^ 0 . 

ogjs>©>aTlejo a©3 ^aj^©itJ)aLioaTlGOf4o€)c^3 <e>Q©ro>aioan«af 6 o 
S) 0 G )0 ae^aaicyon^c^oaj^Trolcoio^crTo ^aDSTT)orro)© 8 naa(Tu<Bano)Ogo 
c^o&Jo ^]s>^( 2 §o sztsgjoago col^aJla^txoGLjaOo .Hidgyaco;^ ©aj§. 
©©)aioajl(Jcr 6 o©c&o a>q©K»:uOcJ}s«&o©of 2 >o za^aaJcyoaTOAoajza 
ooTlg aj kb 6 ) zero ^ccjccy^s croj@aJ©it^a54oQlcro zcr)^jlaio<flion06n3 
ogjo. (TO^ajoOo jaj'vOjcrycgzs^jzoa^)©© ®r$)q©oc/ol<ioa>o aj(tg> 6 n§ 
©oc/o]$eo;o 

£0«<&<Bc©a£6)Z83nc56 (TOt£fe©oaD«e©^©s za^zscoacoo 6 ©oc©I 
coTl^onlsonoo cui®si3|©oc^can556oolscma gloats)© <2 <mrj)P|io sio 
sK5ron©l<08o. @o^«c©ai3S)zan©6 a$o)cqjzl©Wo. eosj 

a»o iUO 0 Zoff>CY\) 0 nGJa^o SD^jo cg©p^£<y)srr)$cc; 0 GO 

aizoQ 6 rnTo° aod&<EoajoDo «d«) a^ooa$o.a^ 1 ajl©af 6 o cqjcdvwl o^jaiO) 
aoAo. ft©3 ojoa^elojonbo z£^zaJcyoTO<a>oai©©)l<s 6 ©Pop oydg 
ozpkbos z(^zoau>©©ir&]©o4o g£$o aj©flz^crra <z^ca>ccr)lca7J<i56 <&o 
ajos>sm©ri(e6 ©odsydo ^a^s^srnozerosnss^o. csr§> (gpacsrncu 
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^aO0rnocYU)<D<a»o&i««5T5)os<) <ft?l€>^«§o aa 
ogj«§o <rfi©ailjyo<e4 otoctt® ajoa^sicro <gr^coJ1®laeo. (SidOgjoy 
Qrmw (ooggaiorycgaaffco §es a$oWVs§o ao 

6TT5K»lffi§0 gD©l<fl«o. §W0CYTJ) <060800 tflaOai0<d»0Q>0<0i ©6nS3aG)©I3> i«0q}o 

13 as>lai/(mla^l(oi alceaojOQo d&osrorcDn^gjoai a^occ^snf. (3Y0<© 
(flidcrrao ^oDsrnms>\ccR> (roo@oa^)^e^6rr§ 0 . aiWcamo-oalA 
6>1^^06n§ (Cf)oDecno crooSoTl^pgJ o®cr»o qj<do o. 

<$cy 4 &eoao<D6ro<5!0>)<eA 1117 alLQcno I4_oocra- 33 odo, 29qj|. 

68 go. cruaa2>sg5> (c0>aj| 1842073 33 29 58) aaj^rcimojoaj] 

©aio a^aQJcyoa^c&oaJtao^smoroo {5ra<Tsfl<o6a)lon®o 23235082 
9cno. 6 oj 1. 35 $o. q) 060 bIoq;o<c 6 <S1§> rroacai flsro) crycgcndo «<9><5)culmdo 
cEcsDOco^QsnscTfrao (5YD«a_joOo ^odsydo £> <i>ao)<0 $ qjocv 4 a^Doa^snscrrao 
a>6n§aisig-}0. <si§ elaicro<?<mo)CQ|o ^QD6fnoau)©alojnro658aitcp#o <m 
cojeaal^ aom$6>s Aoej^larosflTO orycgfcra ©oagaTtecm^so <z&> 
^oTI( 2 cooqS 3 &©anrocrpSQflocoaft& elaicroo aj<33<oro>l <ST dor® {gQoDsm 
{^SOSO^CCyO 00003 o ni iUm^Oo. j^Qjlsff){flTP) §0*!) 0lcilCTUflJRDlcfl6 

cnlcrra aQ)g^ooolejo ojeilcc; ^aD^T)0cTD)(03^ajnro6>(0T0) o00 ©>:usnr> 

QJ 0601305^(250 (SYD0Cqjo QJOSO^cds. gD<T (S^a^fOlt^^fOicolorra QjlcTDOlOlO) 
^QO6tT)0a0)(D^aiCTU5)«JT3) u^0'3aJO5)^fOlO)5)ClT) QJO 6OQ<0». £060135)0) 
o0(tJ>o6n§° |).§)o|j<8>0£Jo qjsb<2qjo^o 0loa» sijuo^cfb. G>§eeas>«no) goo 
aSbSiroro) ^cojlaJ5i«JT0) <a»£Tta<6>o§ao o£\<st > aolonao aioeoga,. an©or» 0 
aosm^snso^asooi a\)oc/D<o>lcqjsrrf. 


23235082- 9“ 6“35 
(U)X1 1 7458721 “26“ 13“36 

5776360 “ 42 — 52“ 59 
(18) XI 4 530494 “37 “32 “48 
1245866“ 5“ 20 — 11 
(11)X1 663257“ 3 “57 “37 

582609“ 1 “22-34 
(10) xl 55 0952 — 13 “47— 8 
3I656-47-35-26 
(7)X2 21 143 — 54“ 1Q—28 

10512-53-24-58 
(6) XI 6585-19-18- 10 

3927-34- 6-48 
(4) XI 2598- 41-31- 7 

1328-52-35-41 
(2) XI 1210 — 45 — 15 — 11 

118“ 7-20-30 
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I [(U), (13), (11) SB 0 J 33 I flruo«y*a, ^nJoAosnraOAaaar) oj§Uo»W ^ 

ao«n3flK»6^1a)nfu«jB§.QB (^46)on ^ajlajl^ofDQiwOAm#.] 

1117 alujcno 14-aooa- aJcyora»ACUu«jraf)®aj «,ai) = 1 842073 _ 33—29—58 

118 — 7 20 30 

- 1841955—26 9_28 

Ao *® 19-»«n»-. men 8nruae(j)aosrT><$sn3i>a»|. 

1117 Aoi. 19-oofo- amyaoj^anoAa.uoOTla.ri (asaaayffi 26cm. 9a.O. 

2 osG. Q©<m m)aa>g®°.) 

I <T)5S«®yee=lO_16_S2_41 

<u©»*ya«= 4 — 16 — 32 — 40 aai 

l eoage^.o- 4-20—25—44 [ oiamoW. 

J. •»3dB»50Q«0^JQn©aio e«= 0 _ 3_63 8 1 

I SB* ouifooffianojafflBaaa),. ®oi ( *>jcn«s 22 aAe«la an«u»tsi» aeoaacsy 

| A5 ®* Q1 “ a *’ 30 - o*of«j«»l|aa «Js'U®no<ru«fl 3 j 23235082-9-6-85 

| a®<n>®W a ffl 00 £J 3 « elaifru<B 80 i<n, 8 «o“ aia«flo»ffi° ®o§1ajcru«ea'Vd cranio 
r a*. aDjgonanioajo aayaaeaa ®a>«yoo *§1, 1117 alujcm 14-aoo*- 38cm. 

29on. 58 a. afflcro mj*<n.m»l«JtnW, 23285082- 9- 6 - 35 o®<m a noi<rv« 
ai3«s1oa> (Tueoem •ac&ooggaaiyaoEa 3 ® 6 — 9—33—27, 0—9— 33 — *^7 
; a®crolai«'W nv.^e^ari 1117 «•«<> 19-aoo^a«p ) |a a jq J]n o )A a ejora na )( | (US g i « 

, 4 snsa<aila» eaujaaib «Q<m ojaa. •effiaajooaioo<m eegloiavaMalaai an, 
naiaasaea aai^o/W a^owaAaaaawo aai^aua® ooaia •aa^aoiao^on 
, »«4oa« a.3^ < M «,...a« A aca^o R .n«!m 1 n » 8 n a a« B inacwa#^, 4J% |, W 
’ aa^afleimlrtsrBa^olamaj. aiWrfoa'Waoafli *anja*aa.am«. 
oiomh\<& ^QO«f»3o»«alQi<n> 

| ce^o a®© •ommd*. 

| oiocsbl o®<mo ^ 

| (14)xl... 2_25_46 _15_40_31... 3_ 4_13_43_60_24 

* <W)Xl... 6_ 8—27_28_39_ l...ll_2l_ 82_82_19_11 

(H)xl-lO- 8_ 3_38_55_83... 7_21_59_25_26_20 
(10) xl... 4_20— 6_36_ 5-23... 1_ 9_ 58_59_4l_ 8 
(7>x2...10 — 19 — 29 — 28 — 10—64... 1_10_36_18_ 9_44 
| <6) X 1... 0 — 10 — 30 — 12— 63—10.. .11 _ 19_ 0_54_5o_ 62 

(4)xl... 1 — 11 — 16 — 41 — 40—63... 4 17 43 40 46 52 

(2>x 1... 3-23-19-22- 9_2 9... 2_ 4_10_ 7_24_44 
4 — 6—59 — 13—14 — 54 7ZJ937T42J^4Zl5 

1117 Aaao 19_o#o»- aJcyocn*AOa)on»W 6 >ttj 
| CT 22«*ya«=(6-9-33_27)*(4_ 6_69_13) = 10_l6_32_40 
| « 3 2Q®^®=(0-9_33_27)-(7_19- 7—43)— 4-20_25_44 j 
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son A«CA<AlflW»^ 80 bOftl * 0 «^ 4 c®«ftl««»l 8 a»Oai «»fW)Oo 

*jf). 50. qA. ©6. ®1* tft- Q ^* ®- 

lx<14>..0— 0— 0—29 lx(13)...0 — 0 — 0 — 58 

1 X ( 10 )... 0 — 0__25 — 18 l X ( 11 ).- 0 _ 0 — 4 — 22 

lx ( 6 >. . .0— 28—22-_ 1 1 2x (7).«. 0 — 5—46 — 20 

l x ( 4)...0~ 59—87—82 0-5-51-40 

lx (2). . .2— 30— 30—26 
SZ 68-55- 50 
0- 6-51-40 

<g»o» 06— 8 — 53 — 4-10 

«o®g-joCo «o®dS»ofn©oaOQn®oio g«:=3®l. 53 jo. 4qH. 

1246866-6 — 20 — 11 0 <I)<rn e^ajflr\>©rtfl«4nolcr»o lX(H>9 lX( 10 ), 

2^(7)j (1 ) X( 6 )> 1 X(l)» 1 X (<^) aloiffvoc®®©®! aiofljalcQpaejo 118 — 
7-20-80 sloim>«o(D<m a1|o. «ooavffi u 1841955-26-9-28 ^oda 
cil^eMOg cnoCbroOtm (lll7 A»so I9.oofl»-). «w><r» «nr\jo©*p<tf 
ooicm ftfcuW aJO«ow*a)©gj 3 . Ao«o 19-OoOd- ttJ^30TOA3n«ii®3©ai &efiv»\dcn\cc* 

lx(l) 1 1 7aT 11 — 0—45 Q©(TD aiajoruoo»®o a« >Wd Qjo^coofli 

1841778-15—18-48 o®<m c (lll7 ^obo 20-oon*-)* 1117 njlaieo 19.s**»- 

68 o>d. 38an.dw ^SQj^30fliA3ai(a3c»l§ o a® «orvoaiP<»OT(%«B3col£6ngf w . 
tt^QD 8 m®®l«*fiAo aayAoajo <^sauigjoao)Aoej©3 Aon*. fftoAos as^j-LjoyaafflAa 
aiaosna . 

II, 1117 flOujmo 29-o oo»- Aaowoiooi". molanAo aaAyaJqaoooAJai 
flralfflbtfto *§ 3 d 9 » 0 < 0 (^lc»®A 0 «n| ^coOftisnso^ca a^OJorve 8687289 — 2—48-58. 
1 X (13> lX(*2>, lx(9 )> 7xi7), 1 x(*)> 3 X (1) tt« ^amv3o®®«^©s 
< 2 CQ> 9 (/ 3 o 5 O© 0 ataffl<n» <M 3 ^AC& 3 ©«ro»n *6 118sV 7 — 20 — 31 a®rr» 1117 
a ujctjo 29-Ooor*- , a®y«oJajao® Aoajaoa* 1842088 — 14— 45— i&d> orO<m 
118—7—20—81 o©emas aj3<Bala>3«4 1841970—7—24 — 13 (1117 «JVn« 
4 -oon>). «on» (Y^scu^jao® Aoaio o^ocgDaca<wwlfm ^oonAcorod or^^^ oD ® m# 
crooadtrfgl. fii* 1841970 - 7— 24— 3 3ci <nW e®e\e>m aloimwowaaoc* 
I77a1. 11-0-43 oioarfWod 1841792-56-23-30 (117 a.m>1 

4 - 3 * 03 - 66 cr> 3 . 23ofl 30 sc ©aifronvaoBio). A<m1 6 - 0 oa&~ 

SOOibooo IB* nyoo»#©Aoan| ajai (£)QO«ma 8 ®.« a^© 

509 A§oAq©ny3WoQA0<sr*©©rro ©an* ^oofflafr ooaWfi <K»3co<sa$.a« 

«» oa© eleven; <sb ©a© «e» 36 nj° ttoaiajas ©tamjrnrjocaac^aloi^eiaoa ^ 0 qj 

oio^^yCUo ^arriDcfjsQjDfii aLjoerngfliolcesorn ^oHoUc©® coin QJoty<i©3too 

jO«yoai^>l<» fl£9 o^3<b®(0i» ©»c»ft'o©l^p^aa® 0 A<n>. 


kuttakaram 


I Modem Mathematic. Continaed Fractions' of 

1 minationof T' ?** '* ««*■■ with the deter- 

! known that in 7«Z,^ “ mt a g,Ven when it I. 

J “J - * «“*« of complete reXtioTFor ecmp^ **" 8 

I 676 solutions in a period of 210389 day,. To find th. C ° mpIetes 

I 210389 : 576 :: x ; M. 

| ... 576 * 

| 210389* 

1 integ r #rp^^|he 1 quo”ic*l7j^an^the n rim!dti'der a e T£n! UPP °* e “* 

i M=v-f — . 

*210389 

. Thte * Iv “ rise to the relation, 

••• * l «*»(»+sj i j r J -SJ6, 

( »•«• 210389 y+c=576* 

ta^rtfr i”. fi “ d,ng th * “**“ at,oma! y M » ‘he integral port y is not 

SrS ; "“- 

I „ a - •*"*** ■». fc». takni «ta, of 

L thus:— 

E. :r„ .tr ?-« « 

»• numerator . given number (less than the 2nd t T ^ 

ienominator the 1st term In nth - j 2a<1 tWm and loT “* 
r term. In other words, the remainder after dividing 


<nj « 



the product of the 2nd and 3rd terms by the 1st term shall be a given 
number (less than the 2nd tdrm) fc [if of*: In the example given above, the 
Tit term ii supposed to be greater than the 2nd term]. It is clear therefore 
that Kuttakiram Is a direct descendant of "The Rule of Three . 

When put into algebraic form, the problem takes the following 
shape: A, B & C are thtee integers C being less than A & B. Find the 

lfeast integral multiplier x of B, such that when C is added to or sub. 
traded from the product Bx, the sum or remainder respectively shall be 
exactly divisible by A, thus giving incidentally an integral quotient y. 

ue. (an integer) 

i,e . Bx±C*=Ay 

For easy comprehension, let us first consider the case where C 
has to be subtracted. Then the case where C has to be added can be 
easily deduced from the first. 

Eet the integers *1 and y\ satisfy the equation, 

Bx-C=Ay 

Then Bxi-C^Aju 0) 

AB=AB. (2) 

(2)— (I) gives, B (A— *i)+C=A (B— y»). 

Therefore, the values (A-*i) and (B-*i) of x& y respectively 
would satisfy the equation, 

Bx+C^Ay. 

The problem, now, is to find the least integral value of x such that 
(an integer). 

ue. Bx-Ay=C ... - 11 

Now, (II) is called an 'indeterminate Equation’ with the condition 
that x & 9 should be determined as integers. The equation admits of an 
infinite number of solutions ; but as a problem in Kuttakaram only the 
least integral values of x and y are called for. The value of * would be 
less than A and that of y less than B. These solutions therefore are 
unique. 

It is obvious now, that if A & B have a common factor h so that 
A =*ah and B*=M. where a and b are integers, then equation II becomes 

bhx-ahy=C 

i.e, &(&*— ay)*® C 

n 

=(bx - ay) tt an integer=c 
H 

So, the problem Bx- Ay=*C would be insolvable if the given value 
of C is not also divisible by the H. C. F of A & B (if they have one). 
Hence, when equation II is reduced by dividing by the H. C. F of A & B* 
we get 
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*y==c ... ••• til 

where a and b are prime to each other. 

It is not essential that a should be divisible by the common factor 
of b 8c c or b by that of a and o tor a solution to equation III. 

For, let b and o have a common factor /, such that 
b~b\ f and c=»ci /, Then eqn. Ill becomes 
& i /x-*y=ci/. 

it. ay —f (hi *~ci) 

ay 

-y-^ib i x—c i)«*an integer. 

For this, it is enough if y instead of a is divisible by /. 
Similarly it can be shown that if a and c have a common factor,, it is 
enough if x instead of b is divisible by that factor. Thus equation III 
is always solvable except In the case where the given value of c is not 
divisible by the H. C. F (if any) of A and B. 

The foregoing discussion thus shows, the intimate connection 
between ‘KuttakSram’, 'Rule of Three' and the 'Indeterminate Equations'. 

Now, for the actual process involved in seeking the required 
values of x & y to satisfy the equation, 6x—ay=c where a and b are 
prime to each other. The process is explained In the tabular form 
given below. 


Case I. a > b. 



and so on 


It is obvious that Ri, R Jt R»,.....wiH be In descending order of 
magnitude. Continue thus to get an even number of remainders, such 
that the last two are small enough to enable you to guess easily an integer 
m to satisfy the relation 

Ran x Rin—i q. (q also being an integer). 

For instance if division is carried up to say the 4th remainder R 4f 
and at that stage you are able to guess easily a value for m such that 
Ri X##“C=*R* q . 

From the values m and q the values of x and y can be easily 
obtained. 
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[Note: There are several variations and these art dealt with 
later on.] 

The detailed process will appear as follows : — 


b) 


Column I consists of the elements a, b, Rx, R*...in order downwards. 

H •• »» qi, <j 2 »***ond tn 8 l q ,, vt 

The number of elements is the same in columns I & II. 

... Ill is obtained from column II operating upwards as indicated 
above. 

Then it will be seen, that b Qi — c*=o Q a , so that a value of x is 
Qi and the corresponding value of y is Qa. 

If Qi > a, then divide it by a and take the resulting remainder 
Qi as the required least value of x ♦ In that case Qa will also be greater 
than b. Divide Qa also by b and take the resulting remainder Qa' as 
the value of y. Care should be taken to see that the same multiple of 
b is subtracted from Qa as the multiple of a is subtracted from Qi. 

Case II a < 6. 

From the order of the remainders as shown above it Is clear that 
the greater of the two numbers a and b is the source from which the 
odd order remainders are produced; Similarly the smaller of the two 
numbers is that of all the even order remainders. So, whenever a < b f 
Rtn isla remainder of the divisor a. The eqn. bx—ay=c t reduces to 
ay *i"C 

the form — — =x. So, the value tn guessed should be such that it 
satisfies the relation 

X m + c=R2n-i q. 

i.e. if m 4 remainders are obtained, then 

Ri m+c=Rs q. 

Thelrest of the process is as in case I, 

Now for the rationale of this process of finding the least values of 
x and y. 
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K ~<^ where * > >) k expressed as a continued fraction it will take 
the form 

» 1 I I r 4 

9 i + Qt + qi + $4 + R» * - 
Now, if m and q are known such that 

R. m-c= R, q ... ... (i) 

Then since Ri=R 3 -Rs g 4 ... ... (2) 

We have from (1) &(2), (R, - R s qi ) m-c= Rs q. 

i.e. «Rj-c=Rj(«j 4 + ? ) 

But mqi + q=Q t . 

m R,— c=*R, Q, ^ ... (3) 

Again, R J =R 1 -R, g, ... ... (4) 

from (S) & (4), m R, -o=(R, - R 3 g s ) Q 4 
».«. Ri Q4 +c=R» (»i+g, Q,) 

=Ri Q. 

R> Q» -c=Ri Q, ... ... (5) 

Substituting in \5), the value R,=h — Ri q it 
Qi (h — Ri sil^c^Ri Q«, 

».«. b Q«-c=Ri (9, Q»+Q 4 ) 

=Ri Qj ... — . (6) 

Substituting in (6) the value Ri=a— b qt , 

b Q* —c=(a—b 9i) Qj 
i.e. a Q ,+c=6 (94 Qj +Q S ) 

=6 Qf 

b Qi - c=a Q». ... ... (7) 

It is thus proved that if tn and q satisfy the relation 
tn R« — C=R» q. 


then, m and Q 4 satisfy relation (3) 
Hence, Q* and Q 4 „ „ (5) 

Qs and Q 2 „ #l (6) 

and finally Qi and Q a „ „ (7) 


Considering the table of division on page xLiii, in another way, we 
have from the relation shown in the last column, a~bqi—Ri, 
i.e. bx\ — «yi=-Ri ... (1) where *i=qi, and yi = l. 

Now, b— Ri qa=R a 

i.e. 6+(b*i —ay\) qa=Ra. 

i.e. b (q 2 x\ + 1)-«<72=Ri (note yi**l) 

i.e. bx*—ay a=R2 ... ... (2) where 

*1 + 1 and y^qt. 
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Again* R* 

Substituting the value of Ri obtained in (2) and Ri as obtained in (I) 
(&**— ays) qi+foxt-ayO^-R*. 

•.#. b (45 xa +xi) — a (q * y * +yi) — -R* 

. i.e. bxj — < 1*3 -Rj ••• (3) 

where, xs^jxs+xi andyi^s 5a+yi- 

Again, Ra— Ri g**=*R 4 

i.€* (6x a -aya)+g4 ays) *»R4. 

t.s. b(ff< x»+x*)— a (44 ys+ys) 23 ^** 

».e. bx 4 — a^4 ss R4 ... ••• W 

where * 4*94 *»+*» and yi—q* ys+ya 
and so on. 

In general &xsn— ayai^Ra* • *• (5) 

where, xan—tf an xan-i+xju-a and 

. yan»sgjn 530-1 + V3n-2. 

Since the remainders get successively smaller and smaller * it would 
be possible to guess easily at some stage, such as Rs and R 4 a value of 

m so that R * *" T _ P ss q (an integer) according as a > b or <b. 

R» 

Thus if m Ri-c—o R 3 , we have from (3) & (4) 
m (bxi — ay*)— c =4 (ayt — bx») 
i.e. b (mx4+gx*)— c— a {myt+qy*) ... (6) 

It now remains to show that 

mx 4 + 4 * 8=01 I Qi and Qa are obtained by the process shown 
and my 4 + 4 ya=Qa I in page niv. 

A short process of getting the successive numbers *i, xj, x$ f ... 
and y lt y% y 3 ... arranged in two columns side by side is shown below 

in tabular form. 


I 

II 

III 

IV 

V 


Volnos of r to muUipJy V 


Vttaes of *r »o multiply V 

Equation* fiviaf tl« OBltte of ♦ 

1 

1**1 

0 

0 

6 xl-aXo=6 

4i 

qi**xi 

1 

1=^1 

bXi-tfpi**— Ri 

4i 

xi 4 a + l=Xi 

43 

yi 4a s *5a (**4s) 

bZs-npa—Ra 

4» 

xj 48 +Xi=x 8 

43 

52 4a+5i s ?3 


4* 

X* 44+Xj=*X4 

4* 

53 44+53=54 

&x 4 -#y4=*R* 


(Table— 3) 

Column I c onsis t * of the number 1 and the* s u cc es sive quotients 
41 . 42 ...arranged downwards. 
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I "Column II ; Obtained from I by operations downwards as indicated 
therein, ^ 

\ +P *** : Consists of 0 , 1 , and the successive quotients (omitting 41 ,) 
arranged downwards. 

« IV: is Obtained from III by operations downwards as indicated. 
m V: Equations giving the value of c. 

Ifow, W 1 X 4 + 4 X 3 = 1 # (44 X 8 +X fl )+q (q s Xj+tfj) 

"“fa* (x* 43+ffi)+4i tfs + U+qlga (41 4a + O + 41 } 

bs (41 4a + 0+4ll+4i 43 + 0 + 4(43 4a 4 i+ 4 s+ 4 l) 
q 2 43 44+4* 43+44 4i+4i 43+0+441 4a 43+44s+44i. 
Also, from page xtiv 

Qi**4I Qa+Qs. 

*^4i (4a Qs +Q*)+Qa 

=*Qi l4a ( 4 s Qa+aO+QiH^s Q 4 +»*« 

f4a (gs (g4 w+4)+w] + (44 m+4)} + 4 S (q 4 w+$) + w 
faa 3* W +4S 4s 4 + 4a w + 44 »i + 4 }+q 8 $r 4 m + 43 q + m 
(41 4a 43 44+41 4a+4i 44+43 44+1) + 

44i 4a 43+441+443. 

This shows that 

m x 4 +4x3 5 Qi. So, the values of x & y 
obtained by either of the foregoing processes will be the same. 


It has already been shown that if a > b, — when expressed as a 


continued fraction, will take the form, 


41 + 4a + 4s + 44 


Now the part is called the 1st contwgerff “ 


2nd convergent 


4i 4a 

^-+— + 


s — 3* 

4143+1 x* 

-L= \ 

43 4i+ 43 

4a 43 + 1 


4a x a -Hxi x 8 


s 4i> 43 + 1 

4l (4a 43 + 0 + 43 


Similarly 


44 *3 +*3 


Thus by induction. 


Xb 4o Xn — 1 + Xo — 3 



It may now be observed that the values yi, *2, 3>a obtained on 

ge xlv! are the same as the numerators of the successive convergenta. 
kewise. the values *1. *a. *s also tally with the denominators of 

e successive convergenta. 

Again, if -j is a proper fraction which is converted into a conti- 


nvergents are 


(Column V. Page xtvi) 


Rs_ 


, , .. - _J_ J— -L~ ^ and the successive 

ted fraction of the form ^ + ? 2 4- ? 3 ■•—••••— 

. yi ya J9. etc. 
nvergents are — . — > X3 

b _ y> — b Ls ^f 1 -s - (Column V. Page xtvl) 

a x\ a 

b _ y a ^ frxg-gya = J*JL_ „ 

a *2 <**2 ~ x 2 

b _ y 8 _ J>x*-ay s 
a xs a*3 aXs 

6 _ y 4 __ 6* 4 — gy 4 s- 

a x 4 

Thus we see that the successive convergent s are alternately greater 
d leas than the real fraction, the difference getting less and less with 
e successive convergents. The last convergent Is of course equal to the 
action itself. 

Prom the above equations it can also be deduced that 

jL— -2?-as( — 1)*. -5“-. 

ax n 7 

b — . yn , / ,\u _ 

Hence T“ +(_,) * «*T‘ 

Hence to multiply any number T by , when both b and a are 

[g numbers, it is enough if T is multiplied by any convergent-^ of “ 

id then a correction applied to the result as shown by the formula 

T 

TX-— TX-f^-H-l)". T***\ 

a *“ \Rn J 

(In cases where T > «, reduce T to (T - K«) where Ka is the 
Ighest multiple of a which can be subtracted from T.) 

The practical application of this formula occurs in finding the 
lean position of a planet. Suppose it is known that in a given number 
l days, say 210389, the sun performs 676 complete revolutions, and tbe 
osition in T days is required. For this we have to multiply T by 676 
nd divide the product by 210389. 
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Now, if 576/210389 is to be converted into a continued fraction we 
have to find the successive quotients of mutual division, thus: — 

Suppose 4 quotients are found and 3 576 210389 365 

then the remainder is 9. Then the continued 6 [29 J49 I 

•'”-'»"-iS + T + 74l + W 2 “ 

To find tbe 4th convergent. 

365=27 x 365 + 7=9862 
8 3X7+6=27 

1 I X6+l=7 27 

g Hence toe 4th convergent is 

1 and the corresponding remainder is+ 9 


210389 9862 2I0389XS862 

. 676T _ 27 T , 9T 

210389 9862 210389 X 9862 

The Integral part of 27 T/9862 being the number of complete revo* 
lutions can be neglected and the fractional part alone retained to find the 
mean position. This fractional part can be converted into signs, deg- 
rees and minutes. Tbe correction in minutes to the fractional part is 

9 Tx 21600 
210389X 9862 

N 2 10389 X9862 25118 

“ ' 9X21600 ,0673 + 9 x 21600 

Hence »TX2I600 _ T 

’ 210389 X 9862 10673 + 251 18 

9X21600 

But, since — [-=— - — . 

<*+* a a (<*+*)' 

T ^ T_ v 251 18 

10673 + 25118 10673 10673 9 X21600 

9 X21600 10673 +25118 


10673 10673 ” 9X21600 

0 10673+ 25118 

BX21600 

_ T T_ x 26118 

10673 10873 9 X 21600x10673 + 25118 
_ T _ T „ 1 

10673 10673 210389 X 9862 
25118 

__ T T 

10673 881636336- 


- Here, both these are obtained as minutes. 
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The above discussion has indicated to some extent the intimate 
relation between ‘KuttakHraoT, 'Rule of Three’, ‘Indeterminate Equations’^ 
and ‘Continued Fractions*. We thus derive the following rule for finding 
the values of x and y % so that bx-ay=c where a, b and c are integers and 
x aud y are also integers. 

First convert — into the form of a continued fraction, taking an 
a 

even number of quotients and the corresponding remainders in the 
division. From the last pair of remainders guess the values nt and q 
such that 

R'Jn X tft ” C == RjJn— 1 X q 

Then find the last convergent of the continued fraction 

JL 1 i i i i 

qi + q% 4- qi + g 4 4* nt + b 

The numerator of this convergent will be a value of y and the 
denominator the corresponding value of x If the values of y and x thus 
found are greater than b and a respectively, subtract from them equal 
multiples of b and a and take the remainders y and x as the values of 
y and x. 

The process of reducing the values of x and y to the lowest is 
known as “Takshanam” which is explained later. That x and y satisfy 
the equation can be seen easily. 

I*t x > a and=(*'4-Ka) K being an integer 
and y>b and=(y 4- K6) 

Then, becomes 

b (x + K«) - a [y + KA)=c 
t.e. bx —ay 

The operations which are done in a simplified form are known as 
“Vallyupasamharatn", Viz. the operations shown in column III, page 
xhlv and column II and IV page s%vi, according to the aim in view* 
Some variations in guessing the values *m’ and V 

I, o is to be added to bx, t.e. — c:~ 

nt and q should satisfy the relation, 

Ran X m 4c=R2n-i x q. 

II, An odd order of remainder is taken 

m and q should satisfy 

R2n + iXm4-c=R an Xg if c is to be subtracted from bt 
and R a n+ iXm— c=R 2 nX^ tt o „ added to bx . 

III, Sometimes it may so happen, that it is not possible to guess easily 

' ftt&q. Then continue mutual division till the remainder is 1. 

Then m=e and g=Q, 

l 


! 

| (a) If unit is a remainder of the divisor a , and c is negative, or If nnit 

is a remainder of the multiplier b of x $ and c is positive, the 
values of x aud y obtained should be subtracted from a & b 
respectively. 

j (b) Consider c to be unity : find the values of x and y as described 
above taking into consideration the sign of c. Then multiply the 
| values so obtained by the actual value of c. These will be values 

* of x & y.‘ If they exceed a and 6 reduce them to their lowest 

J value by subtracting equal multiples of a and b . 

IV. In case b> a t the above rules have to be reversed. 

' Some interesting relations:— (dealt with in Yuktibhasa) 

r The following tabular arrangements of all the foregoing results is 

a good device of getting some interesting relations in quite a mechanical 
manner. 


I 

i '■ 

Ill 


I 

III 

a 

q\ 

Qa qi +Qa— Qi 


a 

Q> 

b 

qt 

Qi Qt 4 .Q 4 =Qj 


b 

Q, 

Ri ; 

\ 

Q 4 q* + m =Qs 


Ri 

Q» 

R* 

qt 

W?4 4 " q =Q 4 


R, 

Q* 

R* ! 

m 

nt 


Ra 

m 

R. 

I 


q 


Ri 

q 


nt R4 ~q 


.*• 

(1) 



m R> -Q 4 R 3 =c 

... 

(2) 



Qs R2"“Qi Ri=c 

... 

(S) 



Qs b -Qa Ri— c 

... 

(4) 



Qi b “Qa 0 ~c ... 

... 

( 5 ) 



Again, if column IV is obtained from I and III by subtraction, 
R* (R 3 — m)—R 3 (R* -q) - R s q— R* m— -c 


I 

III 

IV 

a 

Qi 

* -Qi=«i 

b 

Qa 

b — Q2—&1 

Ri 

Qs 

Ri ~ Qs— r x 

Ra 

Q, 

R a “Q 4 — r 2 

Rs 

m 

Rs ~ nt — r 3 

R, 

Q 

* 

1 

*0 

II 

-% 

* 


it. rs R 4 —r 4 R 3 = — c 
Similarly, r 5 R 3 — r 3 ~c 

r 1 Rj R 1 — — o 

r 1 b —61 R l =s~c 
b a j —a bt = —c 


(6) 

(7( 

( 8 ) 

( 2 ) 

( 10 ) 
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Again, arranging the remainders and quotients in another way. 


I 

V 

VI 

Value of V 

VII 

Value of V 

a 





b 

I 


0 


Ri 

9i 

9i — 

1 

1 =yi 

R, 

9j 

q i 92 + i —X* 

92 

9a 9i =*3 

R, 

9 3 

QS *2 +Xj=X8 

9* 

9a ys + yi^y* 

Ri 

94 

94 * 3 + * 2 =*4 

94 

94 ys + y3 =± y4 


<ryi = -Ri (11) bx 3 -aya 153 — Ra (13) 

bx^—ay^ Rj (12) bx± — ay 4 = R 4 . (U) 


Hence if any number K can be represented asmR 4 “qRs» then 

tn (6x4 -ay^+q (bx 3 -ay*)~b (m*4+qrx 3 )-a (my4+ay 5 )=K. 
Also, if K can be expressed as p R 3 +q R4, 
then K =/> (gx 3 -aya)+9 (6x4“ 0^4) 

=6 (£*a+9*4l ~ 0 (£?2+?94); ac< l s0 on * 

Now, for a concrete example: — 

Suppose in a certain instance of mutual division, between a=I21 
and 6=84, and their remainders, the division is carried on till the last 
remainder is 1. 

b a Arrange the columns as shown below and 

perform the “upasaraharam" upwards. 

2 84 121 1 - 

1 10 37 3 ML J1 n i — 

3 7 2 Then, 

7 121 1 25x1 + 11=36 

1 3X0-1X1=-1 

84 2 11X2 + 3=25 3X2~7Xl=-!» 

10X2-7X3=-! 
37 3 3X8 + 2=11 10x11 -37 X3=-1 

84x11-37X25=-! 
10 1 2X 1 + 1=3 84X36-121X25=-! 

7 2 1X2 + 0=2 

3 1 1 

_1 oj 0 

Column III is obtained from calumn II, and column I consists of 
ae numbers, a, 6, and the remainders up to 1, in succession downwards, 
fow, suppose in column II the last remainder 1 alone is multiplied by 
ny number, say 3 — the value of c and the upasamharam * is done 
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with the new column IV. Then column 'V will be obtained in which the 
elements are each thrice the elements of column III. Column VI is the 
difference between columns I and V. 

I IV i V VI 

1 Then, from I and V 

121 1 108 13 3 X0 — 3X1=— 3 

84 2 25 3X6— 3X7 =— 3 

37 3 33 4 6X10-7X9=— 3 

1° 1 9 . 1 83X10-9X37=— 3 

7 I 2 6 1 33 X 84 - 37 X 75=— 3 

3 3 3 0 108 X84— 75X121=— 3, 

1 0 0 0 

_________ ________ Also, from I and VI 

1X10-1X7=3 

4X10-1X37=3 

4X84-87X9=3 

13x84-9X121=3. 

Thus we get the following rule to be followed when the mutual 
division Is catried on till the last remainder Is. 1 

Arrange the quotients In order downwards and below them the 
required numerical value of o and below it 0 Then perform the 
“upasamharam" upwards iu this column, and get a fresh column. 
The two topmost elements of this column will be the values of * 
and y. Observe the rule III (a) — page Li ; 

Example;- o- 210389. 5=576; c-5. 


b 

a 

576 

210389 

129 

149 

9 

20 

1 

2 


I 

II 

III 

210389 

365 

473010 

576 

3 

1295 

149 

I 

335 

129 

6 

290 

20 1 

1 2 

45 

9 

4 

20 

2 

5 

5 

1 

0 

0 


2X0— 1 X5=— 5 
2X20— 9X5=— 5 
20X20— 9 X45= — 5 
20X 290- 129X 45=-5 
149 X290— 129 X 385=— 5 
149X 1295 — 676 X 835=— 5 
210389X 1295 — 576 X 473010=— 5 



U. 576X478010-6=210389X1285 

The value of*. 473010 1* greater than 210389 and we are In 
search of the unique valne of x, below 210389. Hence take only the 
remainder after dividing 473010 by 210389. This Is 52232.-(473010- 
2X210389—62232) — . Similarly subtract 2 x 576 from 1295. We get 143, 
This Is the value of y corresponding to 52232, the value of *. 

578 (2 X 210389+62232)-5=210389 (2X 676+ 143) 
i.e. 676X 52232- 5=210389X143 

Now, If c Is -6 Instead of 5, the value of * Is 158157, * t. 
(210389 -52232) and that of y is 433 i.e. (576- 143). 

These numbers could have been obtained direct if in the course of 
the “upasamharam" Itself, the element 20 of column III which first 
exceeded the corresponding element 9 of column I bad been then and tber e 
reduced by subtracting 9 twice, and recording only the remainder 2. 

i ii iii iv 

Remainder Quotients 

143 X 365 + 37=52232 
37 X 3 + 32=143 
32X1+5=87 
5X64 2=32 
2X2+l=6 
20 20 - 2 X9=2 

5 5— 2X2=1 

0 

The process of reducing elements to their lowest value is known 
as “Takshanam". This may be done either at the end or even during 
upasamharam. This may be defined thus:— If a set of values of * and 
y are obtained which satisfy the equation, bx-ay=c and If such values 
exceed the values of a and b respectively, so that 
x=na+rt and y=«6+r„ then 
b («a+fi)— a («6+ fi)=c 
i.e, 6rx-ofj=c 

Reducing the values to r* and r, Is called ‘Taksbanam , . 

It was stated and proved before that in the equation B*~ Ay=±C, 
C must contain the common factor of A & B; but it is not necessary 
that A should contain the common factor of B and C, or that B should 
contain the common factor of A & C. 

This will be evident from the following problem. 

Solve:— l00*+90=63y 

H. C. F. of 90 and 63 Is 9. Dividing 90 and 63 alone by 9, make 
another eqn., 100*+ 10=7y 
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210389 865 

576 3 

149 1 

129 6 

20-(5X4+0 2 

9 4 

2 5 

I 0 




30 

2={30-4X7) 

2=(10-4X2) 


Mutual division 


100x2 + 10=7X30 
A 100X18 + 90=63X30 
A *=18; y=30- 

So, * is obtained by multiplying 2 by the H. C. F. 9. 

Again, 10 is a common factor of 100 and 90. Dividing 100 & 90 
alone by 10 and make another eqn, 10*+9=63y. 

63 — 6 45 3 10 63 6 

10 ... 3 ... 27 ... 7=(27-2X10) 1 3 

3 ... 9 ... 9 ... 3=(9~2X3) 

1 ... 0 

Here the divisor 63, is greater than the multiplier of X; in mutual 
division the remainder I comes in the column of the multiplier of x % 
but 9 is to be added. So, the values obtained have to be subtracted from 
63 and 10. (Seepage 1,-Rule III). 

Hence y=l 0-7=3. *=63-45=18. 

10X18+9=3X63 
A 100X18 + 90=30X93 
A *=18andy=30 

The same values can also be obtained without dividing by the 
H. C. F. thus: — 

100 1 i 30=* I * * 

63 1 18=* f y 

37 1 88 I 12 1 1 100 63 1 

26 2 58 6 1 I 57 26 2 


100 

I 


63 

1 


37 

1 

86 

26 

2 

58 

11 

2 

270 28 

4 

1 

90 2 

3 

90 

90 

1 

0 

o 



1 x 

y 

1 

' 100 

63 

1 

37 

26 

2 

11 

4 


3 

1 


The problems so far discussed are known as Niragra-Kuttakaram 
so called because {bx ± c) when divided by a leaves no remainder. There 
are also problems known as Sagra-Kuttakaram wherein the quest is for 
a number which leaves two different remainders when divided separately 
by two different numbers. 

For example find that number K which when divided by p leaves 
a remainder R and when divided by £ x leaves a remainder R x . Here let 
R>Ri. 

Then *K=pq + R # 

and — £i q x + Rj where q and qi are the quotients, 
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p\ qi“(R"~Ri) — pQ • ••• ••• ^ 

Since p t p\ and R. Ri are known, this reduces to the form 
bx~c=ay where 

b~pi 

x—qi 

c=(R-Ri), 

<*=P 
and y=*q. 

Hence q and q 1 can be found easily and thence K also. Specimens 
of more advanced problems of this type are indicated below. 

Problem : 1 Find a number which when multipled by 27 and divided 
by 9862 leaves a remainder 8, and which when multiplied by 600 aud 
divided by 16393 leaves a remainder 3. 

First find a aud b which satisfy the two equations, 

27 <*=9862 m + 8 _. ... (1) 

600 6=16393 »+3 ... ••• (2) 


Then find a number K so that 

• K=9862 oii+ii (3) 

and K=16393 »i+6 (4) 

Then 27 K=27X9862 m 1 +27 a 

<=27 X9862 mi +9862 m+8 
=9 862 (27 m\+»>) + 8 
and 600 K=16393 (600 «i+«)+3. 

The K so found will be the required number, for 

leaves the remainder 8 and ^93 leaves the remainder 3. 
From (3) and (4) 

9862 », x+(<*— 6)=16393«i. ... (5) 

From this ,«i and »i can be found. Find a, m. b and n from 
equations (1) and (2). 

Step— I. To find V and W from (l) 

nBC ,n i«s I l laofi 9«fi2- 1826=8036 3 ‘ 27 I 9862 ! 36S 


9862 

365 


1826 9862-1826=8036 3 ‘ 27 

27 

3 


5 27-5=22 6 

7 

1 

8 

1 

6 

8 

8 

2 J 

1 

0 




Since unit occurs in the divisor column, 1826 and 5 should be 
subtracted from 9862 and 27 respectively. 

So, a=8036 and m=22< 
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j Step II. To find 'b' and V from (2) 

| 16393 27 3907 X 3= 11721= 6 ; 3 600 I 16393 27 

] 600 3 143X3=429 —n. '5 21 J 193 9 

' 193 . 9 46 I 1 | 4 

• 21 S 5 6=11721. 

4 1 1 »=429. 

1 0 (6-«)=l 1721 —8036=3685 

• The values are multiplied by 3. since c=3. See page u 

• To find m and m, from the equation 


■ 


16393 «i- 3685=9862 mi 

... 

(5) 

; « 

876 


1 * 

9862 

16393 

i 

527 

ni 

1 

6531 

9862 

* i 

349 


! i 

3331 

6531 

I 

178 


i 

3200 

3331 

; 24 

171 


I 2 . 

131 

3200 

2 

7 

* 


112 

; 3144 

2 

3 


1 

19 

56 

1 

1 

! 


18. 

38 | 

1 




1 

18 

0 




, 

. 

I 1 

i ] 


( Here the last remainder is unity. But c is 3685. So the values 
of 0*1 and n / should be multiplied by 3685 

* Now, 876 X 3685=3228060 
and 527 X 3685=1941995. 

Abrading the values, m \ =3228060- 196 X 16393 
k =15032 

«1=1941995—196 X 9862 

* =9043. 

f K=(l6393 «i + 6) or (9862 mi +<*) 

| =16393 X 9043+ 11721= 148253620 

i 1=3 

\ If during ‘Vallyupasamharam’ itself the device shown below had 
i bee “ employed for the proposed remainder 3685, the valnes of m and n t 
j could have been obtained more easily without making figures unneces- 
I sarily too large. The device is termed “Takshanam” as has already 
1 been referred to. 


| Artifices to be employed in * Vallyuf/asaharam'. 

| Arrange all the quotients in order downwards with the last desired 
I remainder at the bottom with 0 below it. Arrange also the two given 
f numbers and the successive remainders downwards in a parallel column. 
The two columns will contain the same number of elements. 


* 
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The resalts of Upasatnhoram are to be recorded in a third column 
upwards. If during this operation, at any stage any element in the new 
column is found to exceed the corresponding element of the Remainder’ 
column reduce this element at once to the remainder obtained by dividing 
it by that element in the 'Remainder’ column against it. At the same 
time reduce the previous element (below it in the new column) by just as 
many times the corresponding remainder and then continue the 
upasamharam upwards. 

Example: a— 16393, 6=9862. c=3685 


Example: a- 

Remaindcrs Quot. 


I 

II 

a) 

(2) 

16393 

1 



9862 

1 



6531 

1 



3331 

1 



3200 

24 


* 

131 

2 


512 

56 

2 


247 

19 

1 

3685 

3685-19X193=18 

18 

3685 

3685 

3685-18X193=211 

1 

0 




Results of •upasamhftram' (III) 

(3) 

150321 

90431 

5989 

3054 

2935 

l 512-3x131=119 

7 247-3X56 =7B 


Thus we get, 9862 X 15032 - 16393 X 9043=3685 

Problem II Find that number which when multiplied by 7 and divided 
by 982 leaves the remainder 4, and which when multiplied by 11 and 
divided by 2023 leaves the remainder 6. 

7«=982 m + 4 ... ... (0 

11 6=2023 « + 6 ... ... (2) 

Number K=(982 *»i+«) or (2023 m+6) (3) 

t\e. 982 mi =2023 n i + (6— a) 


I To find 'a' and 'm' 


702 =(a) 
5 =(m) 
2 


982 140 

980 
2 


II To find ‘6’ and V 

2023 183 1104=(6) 

11 1 6 =(«) 

10 6 

1 0 


6-a=402- 
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1. (Ojcolaaa ai^au0msn§ KCti3£b *aw» (nTi^on ’ 
<Otft?oaiIl oa«mtil^ <®sai$0*i gjsrol^jtasp.^ 
<060^ QJsmDtm35l6><rjooqjo ai^Qjo d^glaycxoS 
su5moc8c»oco5K»l6)aio ai&aa^lsltolc&ao. \ 

( W 19) 

2. rasng <03c®l*§.fi>s Q)^«atacooio (bwqjc^os 
a jlogj QfyodnQio &§1 cq>o fd <o oaol <i <» oc/^raH 
6>oio Q)^aocsin§l<ol<f»fflo, 

3. (oeng <o3ool<e>{g.as aoio<o>a<at® mooflfaJ <£stt)1 

4jl^ u <gro<afl<B$ isroojagas 'eroatsfOCD^cuo ^ 
§loQ<Ofci «0»0</)Q1^5030Ae. (SaJ^ 20) 

4. <oGf§ <ooooU»g.6>s Qi^sotoOCOtnalKjaw qoiooj> 

<roj)W giasp (ftfiLsromoioi <8»aja^as (oronoxo 
Qlgjo (EgOrffcTldWJo. («aJS3; V 22) 

5. «605 (OOOoIa^LOS 4GB0CCQJ^W)»<ro 04)3 

(0>fma\©i cooa2is6®5 «aJ3i»3aS <woao)©Qj^o 

jaOcflaVfiflO. (<8aJ ffi° 22) 


<*H& 2 + 2a&-fa + &)* 


tab + fa — -&) 3 =fa + 6) 2 


a 2 + & 2 — 2ab~(a — £>) 3 


fa + 6) 3 — 4<*5=fa— 6) 2 


6. <oeng ©oooldfc^os aj^flcaocoonnlania g*© 
glcnTleejrrw (Bcaocoai^o (taJocsvoasA earnoocu 

aosaaW («aJs» u 22) 2 (a a +6 , )-(«+6)M«-6) a 

?• «CW3(»30®OOCU3(andl^3CTO)Oo ($aJS?° 25) fa + 6)fa— &)=<j 2 — fr 2 

8. a^sroorxortolsaiM t^aessoOAosng o-oaisse a.6.c,=»(f-c.6,«6,c a ~b a c 

*•»• (901*0 34) =o.a.b,=c>b,a, 

9. aj|o<m ajjglryg)*) Qjgjl^Jli a S\ 

6><ro cfismYsygio g&^o. 234, 254) ^ a 

lO.«raa&<oom>ajo (5»sb3c«3is>Qio ascm (254) |fa— £)==— — 

2 2 

11* gj^ aj^foocoa^o (fftoeboj^oio g>eyo (254) i a ^„ (iY 

12. tosng ©oc/ola>§.©9 a)g^>a»<o6><tne> <3 coo too 

©<e.3sn| aDal^o^ ajoeio igraa)cqj©s ®oaO) a 2 — b 2 

<oo. ((Bcaw 0 33) a + 6 — fa~£) 



13, flr\)go®fi3s3oacfl» aG»3C/)oA>*cai3c/5fi30Q3dw «® 

14. «W©oofl©<» Qi^3A»6n§«auaaj tnna naan 
ago oao ere a ora ago QJ^ie&osmo. ©real qj^TI 
.cy oocrelagas 9,a083©cre5TOfl3eon®"l<da©. 
«jiaao &$\ca\n\a6um ®acreU<» ^eTlaaa5n| 
acoioCb) <Jxirea««raccgo two <xre flora ago qcjI 

OdWtsro©. «reai reocrelag <*»’fl <i & bo o 

uss&Co. («<u« w 44) 

16. gi ^3aoai©®ra^ao6roo©A06n3 ^crnl^^o 
^_jao«majD&iOc«3i $££j€>sda3$U) ^^nrTl^^o 

^^cmo^aocoTigWldMo. (<joj« v 48, 55) 

16. c^(r^oo^®o<®iAa0ei«l5jj3*te®)i ^jaasm 

rtnoinppgfti (aoJ« V 48) 

17. g«0<Ug}O4o aA^cn^oj© &s)a»3«i *>gb 

Qj^ao^e 72) 

18. eo ^^oral«J gwAtfc 6»ea3afls>ai oig^a 

ora&o ojo crgjsnjDoo ^^<5)5 QJ^)ot»oa4o £ 

atm. ^a-na* 76) 

19. <g}fiJ^3 «0*5©® J®ra\©ftio &Jc9iU 

(1) gici««c>®fi«0AgV^6SiQft>fl8a c areflcn^o 
c^ald&ervoa^e, sa<a>«®«»® flAOsTlAgg 

iBBflbdW gJls> 6)C/5-icjJ o. 

(2) 0501 (©;^6®esD*i a«0«ai0slAg^63Bcb 
^ordcnDo ereunryflory© aj^a 3coJa-j®*l<oyo. 

(3) 050} fi«3«A3slAg^<a3Cb 

^onlfroo eld&ntvoiyc. (Scuta* 89) 


Addition and subtraction 
can be performed only bet- 
ween quantities of tbe same 
denomination. 


fa \ ^ «1. v / « _ A J* 
V 6 / b'' 1/ b vb 


If a : b :: c : d % then ct</=6c. 
The product of the extremes 
cf a proportion is equal to 
tbe product of the means. 

Law of inverse proportion. 

If a varies as , then ab is 
0 

constant. 

The square on the hypote- 
nuse is equal to the sum of 
the squares on the other 
two sides. 

The difference of the squares 
of the two sides of a triangle 
is equal to the difference of 
the squares of their projec- 
tions on the base. 

Conditions of similarity of 
two triangles : — 

1) Parallelism between the 
hypotenuses and a side of 
each; perpendicularity bet- 
ween the hypotenuses and a 
side of each. 

2) Perpendicularity between 
the three sides of the one 
and the three sides of the 
other, each to each; 

3) Parallelism between the 
three sides Of the one and 
the three sides of the other, 
each to each. 
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rvO) <\) rry-><SUWl4> 

• X, . 

20. aWoiacwo a®y«9A0®TlftWar> ear| ©ocrel *, 

a^os ofli3oo«wi jtoaioqas Q)^9cor9tf» M a is nearly equal tbfc, 
ab®am» ®W ojoao Ag^©»o©. («aj« v 92) nearIy to 

21. (1) <^*»9^9*o«roe<w*A«noe ojaaicba r x « 

«b©. 0 j xdx =— 

(2) QQA3ea^9AOm®Q]^nruoAoOoo «ua (■ x * 

<xanraoraW ^fl(TT)3m# u 2) J x* dx=z—£- 

<9> ^qjcnorooAflfl®* oicborafM ooa r r \ 

3) J x>dx=±- 


(4) „ ro* A ftflo o m>aaJfiai ft qio 

raoraloaio «*®«&Pa» v . 


4 ) | xUx=- 


22. (1) gcn>ax»aci3«»o gamo 

(2) g«mgsm«ftj3 0o oocno multiplication like signs 

(3, comma,.*,.. com.. <a<u„' 123) g£ ^ 

28. a® ®«1 8 « A & osbjlW ml If two s!des of a triang , e 

aoao^aoaaa,!^ ajoaruo QaajgJcwftVoJ <gj<rel are equal, the perpendicular 

4«o; aor» ©ajaoflrefW awaJogg erflaq©. f™ m T5 rtex Wscct * th f 

^ “ 0 77. basc ; *f they a« unequal 
(ecus) 144) the foot of the perpendicular 
is nearer the shorter side* 


24. ayamJsmjsE^oBi.an^n^m eoo.mje Six chords, etch equal to 
^•yssaaaaQdMwsrq (ye»oqyaiQ»o®n4.<q©, the radius, can be placed 

in order inside a circle, 

25. am^oot). The chord of the gixtb ^ 

flfW * flr ^^ 0Q i (<ia^« v 140) of the circumference of a 

circle is equal to the radius. 


26. 


The feet of al , the ordinates 
(»cuw° 168) lie on the horizontal axis. 


27. oj.oj, lyoonom oo©®. T he ordinate ia not propor- 

ot) ®<ucgiaa 0 . 160) tional to the length of the 

corresponding arc. 

28. <b-joojo aioa4ai»nB)«WB»Wo« ^omi* The difference between any 
Aftftao ®qaj®@ «re<an©oio alow % oidoj arc and its ordinate is obtai- 

kiooidojococo oja©. ^d from the integial of all 
O.oo the ordinates up to the pre* 
( «aj« 182) v i ons ordinate. 
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29. WWai aJe^^oryocar#: — ©snfi jmaJ®3§®% 

©QJdgjOO «B ol^Wllol^fl ICOIS&J 
«x$ iuoojtfjfifib ro sn/laadootyo oavocoonVia^o 
«<®a *oao>©©K»l«aio*c ®3 ^ooHsky) «eol 
«tw«ro©a«0«& arnrHsaio s«°® ®«ooail 
©ado «A3S^©Aosn» $fi«T>lgiSl© ©aooot 
©ado fin ©co «©^«c*o»<an©aio<lA3sl©AO 
«rt§ oqpcaOTseb ©srWlaooa^o 

^•©^©Aoani ao*4,ff»o» ©3crtfl*$,©s 

<xs>ocs 3 ®©o iwoco oa A3 ajoaj9(»9cr>oit»t<>oido R Sin (A^B)^ 

©ay 3 al 3 TLl 3 CIO)©OI»Utldo©C »3 ^)«®«nf> ^3 B Sin A. R Cos B ± B GwA, R 8 in B 

01000^5) Qlfflo. ( «Oj«° 208) , R 

30. eoooffl 3 ai ^©wstai cn\ or» u et&Q&jooifa 

©aM>©ftft©mq[ } *»S 22 «jaaj©A 0 «n| 

ao^gjoM aaioo «a®« «®®“ «j»a»«rt§ whefe #re the 

qmbo. (sojo* 219) successive Bhujas. 



81. ^^Id0dai©ai3eio fga^euaJo6ai®8§.©5 aois 
a croft ms 2> p ^°* (®a-j®3 v 222) 

32* aTyOCflOO®© AJ3aJ*y9«9*J|.©S 0Q13O« C»3 

©®3(T»° fiftSa ®CO3C030a® 0130-1380 »y 3 

©s Qi^ 3 ao>©aoa»l§^©Wao. («clj» u 225) 
38.«sn} «^3*®§.©S OI££ 3 C »©0 CO 3 O©» 30 r»° AO 1 

fla* 2iCP^3d8fei©a orvoaoirfun^jas ju3qJ«JB 
£©S «0»3CO3CK»©638fib 0Q>3 CU allaiQI A0Q1 

©oo oru*6Qj(nul^ea «yo<a®$.©« ^ 3 o® 3 
caTI JloUao. («oj« 226 — 228) 

84. e»3cu oil&iai ©60) sy3fi0®§.®s«Jro 

® 3 © 03 m» <woj2° ©sreliado 

ajo 90 O 3 CO 3 O 3 ) Vfijb§.©s «MfiOfl 8 ©£ OVOflOJ 

ayoai afUiai, aaoiool 
©ado cn ^3 0©©a3<an§^«n<d©o. (226 — 228) 

85. aJ«W^eb©tm» ©ensooo^ 

©ado arvarr^nj3<a«Oo o«WflLl<od snoflAOsl 

Aftocrffilalrfee* («aJ«° 229) 


Area of a triangle 

base X altitude. 


RSin(A+B). RSin(A-B) 
=R 3 Sin 3 A-R* Sin 3 B 
The converse of 32 . 


R Sin AXR Sin B 


-R*Si n'l^r) 


The chords of any two arcs 
of a semicircle are mutually 
perpendicular. 


86* <^ 3 cma®©j™l»»<™ w *£0040040 jfcey©o<»! Chords equidistant from the | 

§ A a*«cai3eo *y3d»eo aayssaaa wl§\©W>. certre are equal. 
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37. *y3«fl»ao coThoWon ^^*«Ag.©s «oo® 

©orb cya»ai) 0 (n>o©* 06 n 3 ao*Lyo«d 

«d <SAioaJ®ooroo:©nn©ado ip^ooj* tgaPco-o 
aft ©Wan ^(ajoaHaado ftMcaj^srerAo. 


In a triangle, the product of 
the two sides, divided by 
the diameter of the circurn- 


(®a_i« 231 ) c j rc ] e gives the altitude. 


38. cyo»3citr^o«3o» ajffie^own©ado 

< 0»1 fin 0 QQ 13 o®a> 3 cr» A 6 ^<**o< 0 )©raflma SDay 

aoaflgloW©. («oj« u 233) 

39 . q)cnoooa^OA)fi©^©nn©ado e<fl&M«S)<i£i&Jo 
fi«A^©fi aQ&ocooehoreTiffldrrOfm aouao £ 
«a*o oioctelcftoad tcftcttWrm orroej ©dwH 
o£b nca£\d garrO^i ^eOsjolaortos a as© 

(®ojn° 256) 


In a cyclic guadrilateral the 
sum of the products of the 
opposite sides is equal to 
the product of the diagonals. 


The area cf a cyclic quadri- 
la teral is equal to 

v/ U~«) s — b) (s —c) (s — d), 
where a , b t c and d are the 
sides and 2s= 7 a + 5 + c 4 * d. 


40. {g©o«amgj €»flfo£>&j«t fib a$m>«oJO©ej 

avo«Qjctu>qfiB oooej ©ooipACb 
UOiooloado a’jgcicb qj^oso 

ABfib eaesfiflat 0 orv 0 «umju^onaoo»l©1<B£o. 
mqjggooocm «c»ocooel>flE$.©s qj^octo© 
cqo Acao>©oflb©8^.©s oi^oaaccqo oass 
'ftUififi oruoaqimwo. ^ («<xJB w 266) 


41. ©a cq-OT»iJrtO©ado Ao©atRt»3as ^•ac©o © 

©ooao qjoaflR^eodo obaBP o^AftloltdiS 
A 8 Gk° A^Vflaonoooodfld ©snsHaadoc^o ®a 
i Qoam (gjc©l<Baan oysmieocn^a oTla-ie^cp 
AacoTlolaa® sa» q^moiaeC bus© rrv>3ooo©«rr>ao 

eoO§l©1(d©ao oruaa^tyo. (Qoj«° 278) 

42. ao ©xnoloa q)o»otaO©ado aoshtooo ^ 
«a««o ao oiaDay cycwMwn©ado «>a^ 
a 4 A»VWaoa Ag^«OfiAQ»OG«nDSBblad ©ai 
o)© cy ©to col ms c/t©o aiaiEi . aiailo cy 

Ctt»cro»lnr» ca©c ©aiQ,^' 273) 


7 # <*— JL *U a — C - 
If b d , then 6 , , 

M’-li)’ 

(i )'"(ir 

(f)’ + (4F 

8 3 


The common chord of two 
intersecting circles is per- 
pendicular to the line of 
centres. 


If unequal circles intersect, 
the sag of the common 
chord of the smaller circle 
is greater than that of the 
other circle. 
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4 8 Co cflKBojo cafaocwoyomjojo The product of the heights 

*»“••• tJSSSyiSlS! 

aoconstofedfio. («ojw A/o) j g equal to the square on 

half the chord, 

44. ac0o&ayoor\>©«n® «cooftaa<ft«n©<»©*«>o®n® 

The surface area of a sphere 

onei^srBOAo. (#oj»® 280) sscircumferenceX Diameter 

45. qj«masbojs <y)#<rooaL>ojo aj«nA 

« 3 «S <ym» 9 *M©«ral»oai ai@®®«(fitt© Arga q( ft clrc j e 

oaai ,9nso<b«. ( «aJs»® 288) =semiciicnmference X Radius 


4 fl.«coa 4 <^jaon>a»^o«m»«to»aaJ®i<»i® 9 »®<®»» of a sphere 

«* aanl.gj’waoW ao®^ a ® e * 8 ewo>"n»^_ circumference X Diameter 8 
89>®ai oflicnarjoiaawi^WW®. («oJn v 284) 6 


LXViii 


fn)ooa.(m 1 ca>oBsiwsofiOo 


© 6 ^oaj<ua«B 80 o 


tnsnuMoa&o a»<ri<-'W 




®®l££) 9 iil> The extremity of a line or arc; remain- 

der in Division in Kuttakaram 
(aiassuloi goosselco. <&or» The fraction f 

To appy or use a general rule 

<mauil,fl>o(^ a no^__ ^ The divisor in <n>»<c/><9>§9.»>3®0 w hich has 

numerically the greater remainder 
T he positive remainder after division 
iraaflaanuo Additive month on account of the diff- 

erence in the number of days in Solar 
and Lunar years 

mrocYrofc-awajo The intervening arc between two points 

_ in the circumference of the circle 

«!8nu>(03ao Difference; the perpendicular distance 

r from a point to a straight line or plane 
mcayo jqic ^pj ace an( j num ber); The digit of 

the highest denomination; the last 
term in a series 

mort^cruflaenc Th9 place of the digit of the highest 

denomination; the ultimate place 
when arranged in a column 
«9er»aj«flai3emo ^A15 Infinitesimal 

ffiaacnjacgjQOtDc mo z& fc* Mutual continued divisionfas in finding 
^ G. C. M.) 

(5©fU(o^caaio(<fcao®ftjaaio)The period from Full moon to New 

moon 

fTOAjcufflbaoo q m.; reducing a fractiou or ratio 

to lowest terms 

<mcuai furmoDaDoDd^o ' g Q jj 

®® 6 3j° 30 ® r 109 (number and place) 

<s»aocup?nn $ ew mooo 

®»aj/(®o 10 l (number and place) 

sndoQtai* 2A&P? Refer'to “^5” 

mtaxaio Subtractive days (same as rolufUa®*) 


fTOAjcuoioaoo 


(sranjai fln 8 )cr)oj 03 (&riP> o %> 


(A 92 Ddl 9 Cnn 

(^«c^( 0 )o 


aprSiira 



_ 2 — 


•©rufgoniflaoDo j Even place counting from the unit’s 

; 1 place 

»®nioora©a|c/)o £ unit 0 [ time. v ,* z 575 years or 210389 

days adopted by aocicut OinduAstro- 
noraers 

•»oflao»a«l<0<sai3A^^? To carry on an operation till the results 

of two successive operations are 
practically the same 
•»oy<aa©awO j&ttijxxr An unknown quantity 
«®^oo»aMo 3toravl"sr ] n Kuttakaram, the smaller of the last 

two remainders taken into considera- 
tion 

Octogon 

A side of a polygon; an edge 
«® < g^ So Hough; inexact 

«roaojg«mo The number of days elapsed from a 

fixed epoch 

•aogftjo Unit of length 

o»a>o 34^ Number, digit 

moabo 3^ Part; numerator of a fraction 


3u^c*r- ^ 

-jt&tt r The mean longitude of the sun 

One of the diagonals of a quadrilateral 
taken for reference. The other is 
* known as ‘ejWlca^ggo 5 or t ©«G ta »f$ 0, 

dn^H First integral or sum of an A* P. 

©j^sjnruDocno Unit’s place 

*&*Qx>u)&do The t wo gegraeuts into which the base 

of a triangle is divided by the perpen- 
dicular from the vertex 
co? 0^)0 Rectangle 

«&a»aao 3JW^f Length 
«^co»ia.ij1cT^o©o / ~ k 55?~ Length and breadth 

w ^ aDfl> Produjt 




m 

Si ***** The desired antecedant; The third in a 
proportion 


rvxJ >6 e9>n^^^inr<Wk 

3 ; 

fe^jDooaio , , The desired consequent; the fourth pro. 

portional 

£* So n Breadth 

£oo©dfcggo Refer to 

fooGflyaa/ The other Co-ordinate 

The ordinate of the other 
goofi A miuute of arc 

^ag qaj^gc^slLo cYajro 0 The complementary arc of any chosen 

wHaJ: arc 

The desired poiut 

§l 

&<u<ufwan 3Umr3“ Proof 

gajauflaicaacj&junv a'^rTL, gy assumption 

^ajacwyo Penultimate; next to the digit of the 

highest denomination 
5 r*F#i Same as * caao 1 

. rrr S © 

a©or>3(u>ao3©o The divisor in m> 3*09*1 §3«a»3©o which hafl 

C* gmm t ^ 

3^"^' numerically the smaller remainder 
a^coocolAujo^g^ 0 ^ The deficit or excess of an arc 
fioabjo The topmost , 1 <~<- £QaA/v t 

©.ocnsc^oaio q^g smallest number to be added to the 

dividend to make it exactly divisible 
by tbe given divisor 


fFTSL 


Negative 


o£)Aaac/ao j n the same straight line; a part 

o^)Ao Unit; Unit’s place 

o^Aosl^aasm Consecutive starting from unity 

q 4)A3J1©;331 7 Consecutive, numbers starting from 

unity 

Same as o4)A3Jl®jaal 



TTcnT-H *yl < 



ovoao/W 1+2+3+ p 

o£)A3<ls^iA9am>at££ ' ' r J ' 

tn>oA^(n>ol a -i-2 , +3 a + * . , < 

lS_Lo5_Lq5_L NA _ 


}y ,y 

„ -ajjgaijg „ 

,, (TUaaJfflEUaaoO) 
a4)O9«ft»<ia»3Cr)63B0O 
a^jo^jaJaoLjo V fc'M'Ul' 


1 S + 2 S +3 S + ..*... ^ ^ C 

i 4 +2 , +3 4 + 

l 6 +2* + 3‘+ - ..^r^ 0 ^ ^ t, r ~ ^ 

Numbers descending by unity 

The arc to be traversed. (Refer to <Z) ® 

ili3aJo) 


Q 

ftownrunocno Odd place counting from the unit’splace 

*oo©g-j§ Odd number 

ao»o 3 a> oa Odd 




ga 

cgj^ajdaajo <g wmm 4T 

a<e> ©° *35^ 

f Aos~l c" i u* 


cfb 

The'diagonal of a’quadrilaterai; hypote- 
nuse of a right angled triangle; rad- 
vector 

rr^rr of the circumference of a circle 

ZIouU 

The number of days past from a fixed 
epoch called Kalyadi, the beginning 
of Kaliyuga 

A'special method of calculation employ- 
ed in Hindu Astronomy involving 
the principles of Rule of Three, in- 
determinate equations and continued 
fractions 

Group; Section 

Same as ‘®raaj{Da_uafi3o* 

Centre of a circle; the particular point 
on the circumference from which the 

arc is measured 

Abscissa; adjacent side of a rightangled 
triangle; Corner rafters of hipped roof) 
J.0’ (number and place) 




SAjslojsmjUa 







<*!| 

OAOfini 


«A3 e& 


ttJ6rruue 








njsnvj^oottea 
«u smuJowonvoAojW 
lUdjo ^ u ~J^> Wr<rJ)( wd 

CO^jo 

co «nj) too oiftlcT 

COO-QJOoJo 


£G«TOA3£o JyH^rr 

5fi«rocr )o o^vjuuL 


Sfimcno 

£Q«rrj)o 

JDqjcSASOo 


oyJXp^ 


0 tooa<y © 


<LOOJo 

•COOfto 

^OOo 

<G£3rt><* 


0^301^3 ftVo 

oii^rsrsSTJT 


The difference between two successive 
abscissa, the first differential of Ko- 
tijya 

The point at which Koti” touches the 
circle is its starting point and’ the 
other end is its end , 

Corner; Direction 

A unit of length equal to about 28". 

6U 

Part 

Multiplication by parts 

The difference between two successive 

ordinates, the first differential of 
Bhujajya 

The second differential of Jya. 

The summation of all ai«n\w 9 <wMD«nBAj 
10 ‘* (number and place) 

CO 

Number of terms in a series 
Calculation; Science of calculation 
The aro already traversed; the quadrant 

— COOiJLWaJchs=<i^)o^AWoJo 

Multiplication, multiplier 
Multiplier 
Multiplication 
Multiplicand 

A unit of time(Refer to table appended) 
Volume of adhere <. ^ ^i^nsrnrs, ) 

Surface area of a sphere 

Sphere 

Planet 

The maximum width of the overlap of 
two intersecting circles 
The difference between the diameter 
and <S 0 J<n>« 


* 





AfliflDo 1 ^[5L Cube of a number 

oacn^ajo Cube root 

oam<*d»Jt©ar>GJo Volume of a body 

ocimdo -cTTrT Product 

nci30)<i£tt0o $#3$^ Rectangle 


HJgjAOJ 




A ftioorv aCTUott^J 
Al@©^g>0 -^37 


Ai^c6a|coo 


■ a 33? T 


AJ^aorroo ^53?3r 

AJ90JO ^TT 

aj»<ilWe«r»o ^nfRutn 

AJOoJo — fi*3 tHW -yi 


AJOaJo. Ocftssl -TO SiIk 


The circumference of a circle is assum- 
ed to be divided into 21600 equal 
parts and each part is known as a 
Kala or Hi 

The number 21600— Same as 

a_j<6o” A ^ ~ «■ 2 ' 

Quadrilateral 

Tbe base of a quadrilateral, the opposite 
side is known as 4<u° 

A unit of time viz 4320000 years adopt* 
ed by ancient Hindu Astronomers 

Tbe common difference in an A. P* 

Lunar month 

Arc of a circle 

Calculating tbe arc of a circle from its 
semicbord 

An aj:c measured from 
in the anti-clock-wise direction in the 
figgjt and third quadrants and in tbe 
cl JJfc-wise direction in tbe second and 
fourth quadrant 

Complementary arc of (Refer 

to Fig. 33 on page 166) 

Inclination, angle 


l^fT Shadow 
& 7 \ Denominator 


roi ) &>nT>)<3) 

- f _ 


10« (number and place) 
bame as 

*•****“•' Difference between an are and tbe cor- 
„ , Icl SL responding semi-chord 

%|3^ _«aau * The ordinate of an arc; Semi-chord 
Complete Ohorfl of tbe arc 
Tbe semi-chorde ot one, two... parte of 
the ares of a quadrant which is di vi* 
ded into auy number of equal 
. A parts 

tArW The summation of semi-chords 


Jzter 


^0AJdaj»a»eo 


®3(uJ IdMA 
oaaifimo 


ff^LoldkftlCOo 

fiocooi rJT3J 

@ay3A3c®^fli©ajB()o 

d« 


®«»l(BtnjoAaAo>o^_ 

©l^pC 


^ 5*5 ^{nj or jj X i 35 of a 

To multiply 
TTlT Abraded 

The method of abrasion-The numbers 
by which the oe 0 an( j oaaio are 
~ abraded 

Elongation of the moon— the phase of 

-ofirtfar the m00Q 

Subtractive day 
Apogee of the moon ^ 
r Similar Figures 

In a cyclic quadrilateral, there are two 
diagonals. If any two sides are inter- 
changed, a third diagonal ts obtained 
which is called the 9 »ta«a>gfg<, (Refer 
to page 233-fig. 47) 

Third integral ( d 7 

' or<3inate of 3 rasis of arc of a circle 


. nn ' o,*./.) 1 ne oraiaaCe of o rasis of arc of a circle 

frf>»w*o.w»W * , lhe circum(erenc6i the ™ 

measurement being 3 j£ og th part of 
p _D the whole circumference 
©lcaaoal 3,5, 7 etc 

aa©e9Cf*1 Ao R u | e 0 f three— (Direct proportion) 



_'8_ 


^52> a 

>srwi 

1 Triangle 

11 o/tata 

3 •< , 

Scalene - 

11 flrvao 

3PT * | 

Equilateral " 



<3 

SOfto 

caT 

10 (number and place) 

6fio 


Half ^ 

SAafomametecu 

North-sooth line or direction 4'^ 


ela^cojajol^o Perpendicularity 

a1(*oruoj)o . T^frSS^r Same or parallel line or direction 

elaiofua -fVgjf Solar day 

Reduced dividend (by their G. C. M*) 

„ «»«*<> , Reduoed divisor (by their 6.GM) 

„ «<aaiaJo "-SnT\ Additive and subtractive divided by 
n [ tbe G. C. M. of dividend and divisor 
„ {gaol •• -5JIJ.) in Euttakaram 

i99<m* $TI Same as •*» 

ycoona gsur Same as *aAe*®9§<»MA> 

jj»©1oom^o A polygon of 32 sides 3JT5CJ7 42/ 

ijsacMo^aicwo* A gnomon 12 «#oSBmo long used by 

ancient Hindu Mathematicians in tbe 


i-jl«n)c9<n>o4>a0ao 

iJlalcanroocj^aeooaeAo 


measurement of shadows^ 

Second intergal ‘%^T5JP3nn5<r 

Tbe divisor used to calculate a second 
correction afjjer a ( first correction 
4#* <&</*> 

Positive 

Arc 


)»»)<•> 

floiAoia 

>loomo(Tvocuj 

r>a1 


srrftsfH A unit of time-Jfc of a solar day 
Q^oT lot* (number and place] 

Consecutive cumbers "f-tOtK -U <**v 
Circumference with reference to posi- 
tion 


lAClift 


Transpose 

Column, ten, (number and place) 


rW 1 6e§nb)<9) 


_ 9 _ 


u35rrr?l5!T 


<vjo1«j>i|)o 'ShdJW 


ftJoauo 
«UC3«b o 
<uc\a>o*o 
ajelcu) 


Xi< 

in w 
frn^ 

rx_0 

\A\ <-n>t 

znti<r 


<U»l(8a«r>>o 


zrsih^r 

C 

<f|Tiw ^ *V 

04001 9 

anjoa©«u - jS’i*-i 
Qja»cn>o 7TOT 

y*9OTaflttlO JJJiK/l <Dh . 

(ftjofaaao 


pro P orl!,on waiving fiv# 

Same as aaooiys t. ' 3^K>5rr 

A quadrant, number of terms in a series 
A series 

10'* (number and place) 

Arithmetical processes or manipulations 

C ‘tude fereDCe W ‘ th reference t0 “ftgoi- 

A complete revolution of a planet along 
the Zodiac with reference to a fixed 
star 

The time when moon is in conjunction 
with or opposition to the sun 
Side, surface 
Outer side 

East-west line or direction 
Opposite side 

The antecedant, the first term of a pro* 
portion 

The consequent; the second term in a 
proportion 

10'* (number and place) 

Number of combinations 


aooio 


Result 



6TU 

ffQJOfimo 

&TVT 

Same as <»®o c STT ) 



Side of a triangle, a quadrilateral etc; 
a semi-chord (R sin d) 

SCOCTDo 


Same as ajwlsaano c cTiT^d^W^ 

SOCOo 

<>To7 

vfo of the circumference , oLnsx^ 
Divisor (General and in Euttakaram) 
Dividend (General)-The multiplicand 
in Euttakaram 
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«W«n>o<^ Fraction 

gUu Side of ft triangular polygon; ordinate of 

an arc; opposite side in a right angled 
triangle 

aoaajemwo The difference between two successive 

ordinates 

e<*1cno The number of terrestrial days in a 

Kalpa or Yuga 

grt hi One side of a triangle or quadrilateral 

taken for reference 

<2 

aertvjojo ZTV&C A square with a pyramidal roof usually 

found in Hindu temples 

Mfl Small tentative multiplier in kuttakaram 

got by guessing correctly according to 
the condition given 

aflflonaio -jrfi The result corresponding to a given 

annyo ^ c i-if The overlapping portion of two interse- 

cting circles 

a,a &° 3(tW 10 16 (number and place); middle point 

noyao 5^ - The mean longitude of a planet 

aaowya Same as <vjoI®^)9 w&GFnr 

aaoaoJffltto grjpnf 10>* (number aud place) 
aaos«c«auo a ^|> vtT In Kuttakaram. the greater of the last 

two remainders taken into considera- 
tion 

aomo An arbitrary uuit of measurement 

al<n9o»o ffrrzr Same as Beginning of first qua- 

drant 

„«uo Refer to 

To end without remainder 
^ 0 1oi9 The line of section 

quo &v>S- The starting point of a line or arc; squ- 

are root; cube root etc. 

Thickness ’ 

«0«M9sl The starting point on the ecliptic which 

is fixed in crOocom calculation 


rsj ? 6 &> nh P) 

_ il _i 


. fl#caorufla(Y)o 

•®9tOo -5t3T 


«C»9CO£Lk)aJo 


too*) iifiV 

<®aJo 


<Q) 

f 

Southern 

Even 

Even place counting from unit's place 
Sunj Contact; one of the elements of a 
ajaawocoo derived from the sum of the 

true longitudes of the sun and moon 
<rfi«y«w9C0» 

Arc whose semi-chord is equal to the 
sum of two given semi-chords 

<& 

A number; one of the signs of the zodiac 
a term & a ratio 
Unity 

Division by magnitude 


Olo«OJo ^ &TXJT 
ftl 06ift) (Til aj9 


10 ,s (number and place) 

A chosen point on the equator 
Perpendicular; Vertical 
Foot of the perpendicular 
Same as 


ai^aa9jy)<M4> 

Ql^o 
oife^aio 


QJgjmtfttODo 



< 3 ^ 7 ^ 

aigjl 


a]^Aj(TV>o*D3©o 

ctcWfQi 

a/l<SQQ)3O0o 

oil ail 

^77 



OJ 

Convert fractions to the same denomi- 
nation 
Square 
Square root 

The odd place counting from the unit’s 
place 
A square 

A column or series 

A particular kind of operation in Kutfca; 

karam 
Subtract 
Subtraction 
*o of an Ili (§2 afy 
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' aflflMMUoay Odd number 

aflaaofto ffenr Breadth 

qjono Circle 

qi<M»9o«dc»(BAi£|o^)o A cyclic qna< 
qjoeo 4®\ 10® (number 

oi^dni 1 Unity 

(^aiAculoa Subtraction 

c^n^tta®e9c«) *o Inverse propi 

gsAoco Inverse proc< 

ayDaJ1(^ao*rno Generalisatio 

<u^a<n>o < 5 mr Diameter 

a^anvadua oViar^f" Radius 


Circle 

A cyclic quadrilateral 
10® (number and place) 

Unity 

Subtraction _ ^ 




ouu urau uuu ^ s\ 

Inverse proportion 

Inverse process in Euttakaram oW 4 *? 

Generalisation 

Diameter 

Radius 


0»oA '3^5 

OteaiATUDo QliMUS" 

°*®° SWT 

osaeoojoyonvo 
OslagaJ9oJo t§, Cf 

< 903)0 SJ^T* 

«c#sao)aflaio 5ii^.7TViw 
9<52><uJl 

0(j2>auta<flfli©o £§r$x 


10* (number and place) 

Gnomon; Style; Vertical post; 10** 
(number and place) 

Parts 0 1 the height of an arc 
Sag or height of an arc 
Diameter less 

The difference between the given am<uo 
and the nearest *ao9*j)»AMo-io 
Subtractive 
Zero 

Correction to be applied to a result 
A series 

A figure representing a seriesgraphical- 

ly 


aairw^d Hexagon 

9<atftwo*o^)o ifrswy A polygon of 16 sides 


(TOQO»«fldo U i_‘M 


Of the same denomination or kind, 
Similar 


rv05d8^<-rT)a> VT> ff ^tDo3^ ) 
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OVoAa/lOo 



Additions summation of a series; sum 


<nio A All ABflUo Aofl Oa 
■nioAaO a«o^|o 
<n * > © a <> 


of a Beries ^ 

Integral of an integral 4^s,d ^Wrs* 1 
Sum of the integrals dr* 

The moment a planet enters into a sign 
of the Zodiac- Also the entry from 


* a one sign to the next 

<TooaWa» vwWU The common chord 


' nwa, * ro *° g olar year 

<n)OOJ 8° t***' Product 

lit 9°”' ect ' 00 by addition or subtraction 

* 3i * Fr Product of like terms 

” •'5^T A square 

” 9 ** 3 ° ''■&% Same denominator 

” a i 05QJaJ ® c ^ 0 Trapezium 

» oi»®ocno Level 


” m> eS uj .. Even nomber 

” Regular Hexagon 

T”*"? Parallel atraigbt li, 

Semi-perimeter 

"aeieereorewBojo^ Oniyersality 

s? strwr— 

— • m sr nder ' aktodo,k " i “«“ 

nvaoicndlcno g oIar dfty 

•Hi© Line, direction, formula 

■» Pr Northern 
^ Jear 

according to place 

... . W ~T Difference from tho correct value, 

(Error) 

* • Correct; True longitude of a planet 

- <TUJ9#b0 The number above the penultimate fo 

Ktifctakatam 





Technical Terms and Their 
corresponding Malayalam equivalents 


Abraded 

' fl»o|o 

Abscissa 

* $c0>Osl 

Addition 

(Bospacooj croc&af\<®o 

Additive 


Antecedent 

ia_jaosrno 

Application 

isratrolaecao 

Arc 

cunranru 0 ; juoojo 

>, already traversed 

axmiiionJo 

,, chord of 


,» complementary 

(SAosIxuQoao 

» sag of 

Cft(Oo 

„ ordinate of 


Area 


Breadth 

ai1a$3 *>o 9 go So 

Base 


Calculate 


Calculation 

co«nol(o>o 

Centre of a circle 


Chord 

nrvacr^WjO 

Circle 

C^flJKJ)o 

Circumference 

ajtoltjolj (Scnal 

Column 

ruas°KJ)l ; Qjgp 

Combination 

{jycr^ofco 

Common 

nfuoooaosmo 

Conclusion 

<5Tdcmzocno 

Contact 

q^ctdo 

Continuity 

nr\3 OJ (TOO U*) (D6TO <D) J o 

Conversely 

oi 

Corner 

®cfi>3sni 

Correction 

dC/aoaq^cLQfiLio 

Cube 

oSODo 


,, root 


ofiWDi^aJo 
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!0 

aloihroo 

olar . 

oruaoiCDol oinruo 

ubtractive 


mal system 

3 c/ag)®6rn3rtJi©©cosr» 

tonal 


neter 

ayaoruo 

ess sag 

csefiocrx^anruo 

real 

^©lelcno 

3rence 

rararruxo o&o , «®cw»«o 

[{j 

(TOodtoo 

iction 

alas' 

ide 

aD©'l«0Sd&> 

idend 


isioo 

ODOGfOo 

mutual 

cry ao^ao©«m* 

isor 

fidfldbO; oD3(0<Sjo 

ptic 

®rsoJ^acy(mTJ)o 

agation of tho Moon 

©lufl 

in 

a&cao 

place 

Q^CQCniDOOOo 

remity 

fS»$C/)0 

ction 

Romero o'6ij^ 

mula 


3. M. 

<9©olJqi <an»cna03® 

leralisation 

(c/jansmo 

)mon 

Cfoo&i 

»up 


If 

3 g.o, (8l9@Oo 

sagon 

q23{\U^/5)o 

regular 

<Tooa93rtDl£/J)o 

rizontal 

oruacal®)3fno 

igbt 

ajosaJo, <d(to®)! 

potenuse 

^jgrpo 

wij 

misphere 

ima&oScoo&o 

pothesis 

®a>crc<Baea»o 

dination 

aA4<®m° 


fnfiuitesinoal 
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ff»cmKU4tna3«m» 

Integra! 

C7Vccd>Ojl(5)o 

Inverse proportion 


Known 


Lao 

mmo 

Latitude 

m<mo 

L. 0. M. 

0f\>a«^j3o 

Length 

®®oo>oao, cnlgo 

„ and breadth 

«»(»3aailcr£3<0o 

Level 

m>aafl<o)ocno 

Longitude 

afigJGo 

Longitude (mean) of 

a planet 

Limit 

tkJBo 

Last 

matyo 

Month 

aotrvo 

„ additive 

fTOu^aofrvc 

„ lunar 


Multiply 

aocnlcMA, ^«rnltdfiifli 

Multiplicand - 

Sgsn jjo 

Multiplication 

^srneno, ^smo 

„ by part 

aisnruo^«mof>o 

Multiplier 

JjD®T»0j £OSm«ft>3(Oo 

Negative 

QWo 

North. 

|>®®©o 

Northern 

aaruo^o 

Number 

nruos^ 

„ consecutive 

ool©ao)©rruosuA 

& 

Odd 

fta«fr\)osiy 

„ even 

ataanruosu^ 

Odd 


» number 

aHasjfflcruoG^ ? GVQoegjg 

„ place 

«3«mifl3cno 

Opposite side 


Ordinate 


Octagon 


Parallel 

mjaaowioo 



- 1 & 


Parallel straight line 

m)fi>3oro>{0<B©<aj 

Part 

'tSQbOdo, «usmwo 

Penultimate 

gajoou^c 

Perpendicular 

felosaioj ai)aJ&Wa 

Perimeter 

Ajoo&a/ 

Perpendicular— foot of 

ejo6airnlaJ3«J)o 

Perpendicularity 

6lo©co.ja_i(o)^|o 

Planet 

(CpaDo 

Positive 

a>ar>o 

Product 

^00(0)1; fiQJDSDo j nVoOljgo 

„ of equal terms 

avaagiorax? 

Proof 


Proportion (inverse) 

ayCT^©© <g)©OC/&i Ao 

Proportion direct 

©©0<DOC©l«8aO 

Progression 


Problem 

^ C S° 

Permanence 

m^aiauo, rro^nruou)a(D6rr>(0)-J» 

Proposition 

fibers 03 CD OJO £0^)0 

Quadrilateral 

Al@©(C/&)0 

,, cyclic 


Quadrant 

aJSo 

Quotient 

aO©l©)aneJo 

Radius 

ayoaroo&uo 

Rectangle 


Remainder 

$Cfca31o 

„ positive 

(B»cjuT|c0»0c©oajo 

„ after division 

o^(O)<SC0<saio 

Result 

OQ£io 

Rotation 

©asrnoj scosnoo 

„ complete 

ajfOi^asrwo 

Rough 

nxiQQJo 

Rotate 

<®l(old3«da> 

Rule of three 

©S©®3O»1c0jO 

Semi-perimeter 


Series 

rU©COJ(Cj «(C©)rtul ) rU!t>)o*l 

Shadow 

oca oca: 

Side 

&JOC©-!o 


Similar Figures 

2 * 19 — , 

V^fiLyO<fcO©®,flftl06CB0O 

Sphere 

o&o 

Southern 

caotyo 

Square 

oroaixi^rD^o, cugj Irasofc 

Subtract 

aios^tfo 

Subtraction 

aTi<Bcon>cnc ; c^ai<fcail(3)o 

Subtractive 

c@au) 

Ten 

QOdo 

Thickness 


Triangle 

©J0o 

„ scalene 

Qj1^J00 J\$/d)Q 

i, equilateral 

ova© j0 O 

Topmost 

&i3b_i<> 

Trapezium 

m>aai office 

Transpose 

Qjti8>cn3ca>^l teste? 

Transition 

(TOOt&CZo 

Transit 

.giH<0K)ajdfe 

Unit 

O(J)c03O 

Unit’s place 

fsr&jym^omo 

Units of time 

g)£|<flai<&3<3la>do [oJgldfc «cn3<£adfc) 

Unity 

0oJo^ oytefoH 

Universality 

cn)4jfrooa53 ©503 @> _Jo 

Unknown 

GfSterrooGio 

Volume of a sphere 

(Scoo^ aQODQdaaj 0 qjd a.‘ o. 

», of a body 

^^^©oQQiO 

Year 

<31360jjo 

,* solar 

©nrusx&oscyo 

Zero 


Zodiac 

<bQOb\n}<&Q 



